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INTRODUCTION

In our ever increasing effort to disseminate the latest
information on solar potentials in power generation,
the Technology Application Center has once again ex-
panded the computer data base input to the gquarterly
update. Sections of the bibliography having greatly
increased data input include 10,000 Energy Overviews,
11,000 Solar Overviews, and 12,000 Economics and Law.
The most significant increase in data input is in sec-
tion 13,000 Thermal Power. Areas showing slower devel-
opment are sections 14,000 Thermionics and 18,000 Res-
idential Power Systems.

We appreciate comments and suggestions the reader may
have that would improve the utilization of this biblio-
graphy, consequently resulting in a more reader-respon-
sive publication.

Geoffrey C. Bell
Technical Editor
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GUIDE TQ USE OF THIS PUBLICATION

A number of features have been incorporated to help the
reader use this document. They consist of: ’

-- A TABLE OF CONTENTS listing general categories of

subject content and indexes. More specific coverage
by subject title/keyword and author is available
through the appropriate index.

CITATION NUMBERS assigned to each reference. These
numbers, with the prefix omitted, are used instead

of page numbers to identify references in the various
indexes. They are also used as TAC identifier numbers
when dealing with document orders; so please use the
entire (prefix included) citation number when corres-
ponding with TAC regarding a reference. An open ended
numbering system facilitates easy incorporation of sub-
sequent urdates into the organization of the material.
In this system, numbers assigned to new citations in
each category will follow directly the last assigned
numbers in the previous publication. The citation
number of the last reference on sach page appears on
the upper right-hand cornmer of that page to facilitate
guick location of a specific term.

A REFERENCE FORMAT containing the TAC citation number,
title of reference, author, corporate affiliation,
reference source, contract or grant number, abstract
and keywords. The reference scurce tells, to the best
of our knowledge, where the reference came from. If
from a periodical, the reference source contains the
periodical's title, volume number, page number and date.
If for a report, the reference source contains the re-
port number assigned by the issuing agency, number of
pages and date.
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-~An INDEX OF AUTHORS alphabetized by author's last
name. A reference's author is followed by the
reference's citation number. For multiple authors,
each author is listed in the index.

-~-An INDEX OF PERMUTED TITLES/KEYWORDS affords access
through major werds in the title and through an
assigned set of kevwords for each citation. & ref-
erence's title is followed by the reference's cita-
tion number. In the indexes, all the words pertaining
tc a reference are permuted alphabetically. Thus,
the citation number for a reference appears as many
times as there are major title words or keywords for
that reference. The permuted words run down the center
of an index page. The rest of the title or keywords
appear adjacent to a permutad word. Since a title
or set of keywords is allowed only one line per per-
muted word the beginning, the end, or both ends of a
title or set of keywords may be cut off; or, if space
permits, it will be continued at the opposite side of
the page until it runs back into itself. A # indicates
the end of a title or set of keywords while a / indi-
cates where a title or set of keywords has been cut
off within a line.
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13,000 ENERGY QVERVIEMWS

§T77 10078 AUTHORIZING APPROPRIATIONS FOR THE ENERGY RESEARCH AND DEVELCPMENT ADMINISTRATION.
CONFERENCE REPORT TO ACCOMPANY H.R. 13350

(House of Reprasentatives, Washington, DC), 1976, EDB-77:036067

The Committes of Conference, after considering a proposed Senate amendment and inserting its
own amendment, authorized the following: (a) for nonnuclear energy research, development, and
demonstration of fossil, solar, geothermal, and other forms of snergy for energy conservation, and
for scientific and technical education, $1,175,671,000/ (b) for nuclear energy research and develop-
ment, basic research, space nuclear systems and other technology, uranium enrichment, national
security, and relatad programs. $5,271,679,000/ and (c) for anvironmental research and safety,

basic energy sciences, program support, and ralated programs, $691,795,000. Specific program
breakdowns under each of the above are prasented.

(BUDGZTS, GOVERNMENT POLICIES, LEGISLATION, RESEARCH-PROGRAMS)

ST77 10079 ENERGY: A CITIZEN GUIDE TO COMMUNITY DEVELOPMENT - A BOOKLET

(Vermont Tomorrow, Montpelier, VT), Vermont Tomorrow, L9376, EDB-77:036117, PCS$1.00

" A 1976 energy law anactad in Vermont allows towns to appoint energy coordinators, provides
impetus for energy and anergy conservation projects, and involves all citizens in improving the
energy situation. Vermont relies heavily on petroleum (76 percant compared to a national average
of 30 percent). The grsataest conservation afforts are aimed at transportation and residential
demand, which together account for over 72 percant of the state's energy use. This guide to citi-
zens outlines the procedure for setting up local energy comittses and coordinators. A sample
community survey is included with suggestions for effacting a good response. Projects for a com=-
munity wood supply, school energy conservation, an snergy conservation corps, methane production,
and home winterization ars described. Individuals and neighborhoods are ancouraged to form car-
pools and develop small~-scale hydroelactric, wind power, and solar projects. =Zxamples of indi-
vidual activities and the resulting anergy savings ars includad in each section. Public policy
changes to increasa conservation efforts include tax sxemptions and low-intasrest loans for the use
of alternativa energy sourcss, bikeways, and state anergy planning. A resourcs section lists 111
private and government organizations, companias, and literature for further information.

(ENERGY CONSERVATION, GOVERNMENT POLICIES, VERMONT)

ST77 10080 ENERGY ALTERNATIVES

ancn, (ASME, New Mexico Sect, New York, NY), Proc of the Annu ASME Symp, l6th, Albugquerqua, NM,
Feb 26-27, 1976, Publ by ASME, NM Sect, New York, NY, p. 245, 1976

Seventeen papers and sixtaen abstracts of papers are presented. Thae topics discussed include
nuclear energy, bicmedical engineering, solar energy, wind anergy, geothermal anergy, tidal power
and various esnergy alternatives.

(WIND, TIDAL POWER)

ST77 10081 ENERGY DEVELOPMENT 2

Anon, (IEEE Power Soc, Energy Dev Subcomm, New York, NY), Enargy Dev, IEEE Power Eng Soc Pap,
196 p., Publ by IEEE, New York, NY, 1976, Cat n 76CH1l02-3 PWR
The 25 papers comprising this volume resport on the devalopments in the fields of unconventional
electrical ensrgy production. Topics coversd include energy storage, solar energy, wind power,
MED, hydrogen transmission, geothermal power, coal liquefaction, and enerqgy from solid wasts.

(STORAGE, WIND)

ST77 10082 ENERGY FUTURE TIMETABLE

Energy, Stamford, CT, Vv l:16-17, N4, 1976, EDB-77:036068

A chart of the activities of over 200 companies involved in energy rasearch indicate we will
still be dependent on importad oil by the vear 2000. Thirty-two altesrnate energy sources are listed
with 1976 ERDA direct outlay and research and development funding, number of companies in the sample
(with the number of commercial companies indicated), years to commercial availability, and the
maximum poteantial contribution :to national senergy supplies. ERDA is contributing Lo all areas
excapt for nuclear fusion migma, hydrogen production by fusion, and gas-turbine topping cycle retro-
fitting. Most ZRDA outlay is for the liquid metal fast breedsr reactor (LMFBR) and magnetic nuclear
fusion. ERDA research and development funds support virtually all the work on solar and ocsan
thermal, large wind generators, magnetic and laser nuclear fusion, magnetohydrodynamics, thermionics,
potassium turbines, and molten-salt reactors. Estimates are given of when each sources will reach
maximum potential contribution range from no estimate to 10 percent by the -year 2000. Most promising
astimates are for oil shale, high-Btu coal gasification, coal liquefaction, gas-turbine topping
cycle retrofitting, and the LMFBR. £ che 228 companies surveyed, 69 are commercial.

(COMPARATIVE~-ZVALUATIONS, ENERGY-DEMAND, FORECASTING, RESEARCI-PROGRAMS, WIND)

1
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ST77 10083 ZNERGY IN THE PACIFIC 3ASIN. PROCTEDINGS OF A CONFERENCE HELD DECEMBER 17-12, 1975,
IN VALIBU, CALIFORNIA. BOOKLET SUMMARIZING MEETING

(Pepperdine University, Malibu, CA), 1975, EDB-77:061474

This booklet contains the summaries (given on the third day, Dec. 19) of the technical sessions
of the first two days (Dec. 17 and 18, 1975). Following introductory remarks by Dr. Zdward Teller,
the other subjects covered and the chief speaker for that subject wera: coal, Dr. Garlad W. Johnson/
gas and oil, Dr. Joseph Rensch/ nuclear enaergy, Dr. Sernard L. Cohen/ solar energy, Dr. David
Lindley/ geothermal energy, Dr. Zugene M. Grabba/ and conservation, Dr. Willard F. Libby.

(SENERGY CONSERVATION, REGIONAL-ANALYSIS)

ST77_1l0084 ERDA AUTHORIZATION, FISCAL YEAR 1377. PART IV. BASIC ENERGY SCIENCESS. HEARINGS
BEFORE THE SUBCOMMITTEE ON ENERGY RESEARCH, DEVELOPMENT AND DEMONSTRATION OF THE

COMMITTEE ON SCIENCZ AND TECENOLOGY, U.S. HOUSE OF REPRESENTATIVES, NINETY-FOURTH
CONGRESS, SECOND SESSION, FEBRUARY 26, 1976

(Committee on Science and Technology, Washington, DC), 1976, EDB=77:05477S

Hearings wers held on the 1977 ERDA budget for rasearch activities in materials and molacular
sciences and the significance of ERDA programs to public utilities. ERDA budget requests for basic
energy sciencs showed an increase of 56.8 million, or four percent. Changes in direction increased
funding for non-nuclear technology, including fossil, solar, geothermal, conservation, and eaviron-
mental. Funding was to be reduced Zor fission- and fusion-ralated research and sciencs basea.
Cata included srogram ocbjectives and operating, capital, and construction axpenses for specific
facilities. Raepresenting ERDA wera Dr. Robert L. Hirsch and Dr. James Xane. Dr. Larry Hobart of
‘the American Public Power Association stressed the need for adequate funding of raliability demon-
stration projects for advanced fual tachnologies, such as fual calls, diesel bottoming cycles,
Stirling engines, and improved gas turbines. Thesa offar the potential of mora afficient use of

conventional fuels, mors environmentally acceptablae power, and a capacity for smaller-scale equip-
ment.

(DEMONSTRATION-PROGRAMS, INERGY CONSERVATION, LEGISLATION, RESEARCHY PROGRAMS)

ST77_10085 FRONTIERS OF POWER TECHNOLOGY CONPERENCE, 9TH ANNCAL, PROCEEDINGS, 1976

anon, (Qklahoma State Univ, Sch of Electr Eng, Stillwater, OK), Front of DPower Teschnol Conf, 9th
Annu, Proc, Oklahoma Stats Univ, Stillwater, OK, Oct 27-28, 1976, Publ by Oklahoma State Univ,
(Univ Ext Program), Stillwatsr, var pagings, 1976

The topics of main concern are corporate financing and planning, load management and peaking
and new concepts in energy comnversion and storage. Altogether, 16 papers ars included. Soma titles
are: Social Impacts of Advanced Domestic Load Management Systems, A Forscast of Alternate Energy
Systems for Power Generation 1975-2000, Application of Wind Power to the Electric Power System,
Multimode Practical Solar-Thermal-Zlectric Powar Plants, The Potential and Applications of Energy
Storage, Underground Compressed Air Energy Storags, Design and Testing of a Prototype Savonius
Wind Machine, Developmant and Tests of Superconducting Magnetic Energy Storage Systems Components,
Solar-Supplemsntesd Heat Pump Experiencs in Home Heating.

(STORAGE, WIND, POWER TEZCINOLOGY)

ST77 10086 IGT RESEARCH ON NONFOSSIL FUEL SOURCES

Gas Scope, V 35:1-8, Spring 1976, EDB=77:054930

IGT's invelvemant in the devalopment of nonfossil energy sources is raviaewed. In the late
1950's IGT began its program on the development of fuel cells, which use pure hydrogen or othar
hydrogen-containing gases to generate elactricity. IGT became interssted in 1366 in the Munters
Environmental Control (MEC) system for residential and commercial heating, cooling, and humidity
control (described in Gas Scope No. 23, summer 1374, also this issue, p. 1l1). Now incorporating
solar energy and dubbed Solar-MEC, it is presently being field-tsstad. In 1970, IGT began rasearch
that led to the biogas process, and anaerchic digestion procass.for the conversion of organic wastes
and plant life (biomass) to methane (described in Gas Scope No. 31, spring 1975). Since the 1960's,
IGT has been looking into the possibility of hydrogen as a madium for energy transmission, and mors
recent projects have been concerned with ocean thermal snergy conversion and. wind power. Historically

it has taken about 50 years to make the transition from one predominant sourcs of energy to the
next.

(ANAEROBIC-DIGESTION, HYDROGEN-BASED ECONOMY, RESEARCH PROGRAMS, WIND, OCEAN AT)

ST77 10087 INFORMATION 3Y THE FEDERAL GOVERNMENT: PROGRAMMES OF THE COMMISSION OF THE ESUROPEAN
COMMUNITIZS FOR RESEARCH AND DEVELOPMENT ACTIONS IN THE FIELD OF ENERGY

Sundesrat - Drucksache, p. 3-40, N73250, Feb 1975, EDB=77:036066, In Garman

The commission proposes to classify the stratsgic fields according to the two main criteria -
the period of time needed to reach notable results ind possible quantitacive effacts - as follows:
(a) actions which, in 20t much mors than 10 years, can make a considerable contribution to the energy
supply of the ZC (and which, above all, can reduce aineral oil impor=s): anergy conservation, Zossil
fuels, nuclear energy (fission): (b) actions which are suitable %o make, on a long-tarm basis,
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a decisive contripbution to the energy supply of the EC: nuclear energy (fusion): (¢) 2orizonctal
actions of strategic importance: model simulation; (d) actions which are suitable to nake, not
later than i3 20 vears, or earlier, under certain specific regional conditiong, a decisive contribu-
tion to the EC's energy supply: nydrogen as a new 2nergy carrier, solar energy, geothermal energy.

(RESEARCH PROGRAMS)

ST77 10088 INTERSOCIETY ENERGY CONVERSION ENGINEERING CONFERENCE, 10TH, PROCEEDINGS, PART 2:
INDEX-ABSTRACTS, 1976

Anon, (IZEE, VYew York, NY), Intersoc Energy Convers Eng Conf, 1l0th, Proe, Pt 2: Index~Abstr,
Publ by IEEE, New York, NY, p. 268, 1376

The contents of this volume ara divided into four sections: Abstracts, Subject Iadex, Author
Index, and Addendum to the Record of the Tanth IECEC. The Abstracts Section includes the 1972,
1373, 1974, and 1375 papers in ascanding numerical order. The Subject and Author Incdex Sections
include the papers published in the 1371 (6th) through 1975 (10th) Intersocisety Energy Conversion
Engineering Conference Proceedings. The Addendum contains 1§ papars not raecaived in time to be
included in the RECORD. Tovics dealt with in thesas papers include: solar sterilization of medical
instruments, alternats fuels, fuel calls, wind system applications, thermoelectric heat engines,
photovoltaic conversion, lithium batteries, heat pipe applications, biomedical power, and snergy
srorage and componeats.

{WIND)

STT7 13089 PROCTZECINGS OF THE REGIONAL PROFESSIONAL ENERGY SEMINAR

(Vermont Snergy Resourcas, Waltsfield), 434 p., 1376, CONF=-7509143

Andrew 3. Shapiro, ?rasident of Vermont Energy Resources, presentad the opening ramarks at
tha seminar followed by some announcements by Mr. Andy Greeanfiaeld. The gresentations by Robert
Mitchell, Paul London, Herbers Clabot, and Dr. Warren E. Donelly reviewed some economic, legal, and
environmental aspacts of energy. The luncheon speakar, John P. Eberhard, AIA, spoke on "An Archi-
tectural View of Znergy Consaervation.® Governor Thomas P. Salmon cpened the next session with scma
ccrments on eneryy 2ollcwed by presentations by Statas Energy officers from Vermont, New Hampshira,
and Maine. Rhett Turnipseed, EROA, and Robert Philpott, FEA, presented additional energy informa-
zion. E.3. Walkar, Vermont Daepartmant of Forests and Parks, spoke on "Senefit to Forast of Large-
Scale Use of Wood as Energy Source.” Professor Edward Huff, Univeristy of Maine, addresssed the
group on "Wood Chip Combustion." .M. Laing, University of Vermont, spoka on "Wood Chip Combustion
in Sugaring Procass.” Other papers included Total Chip Harvesting by David Whita; Wood Gas Burner,
John Calhoun; Explanation of IRDA's Energy Simulator, Petar Balch; Private vs. Governmental Financing
for New Energqy Systems, George =rh; What Can Be Done in the Meantime, Arthur G. Atkinson: and some
building hints by Gerard Snyder, AIA. Four additional papers are The Conversion of Low-Temperatures
Heat into Electricity from Any Waste Heat Sourcs, Georgs Erb: Solar Collaction and Heat Storage in
Suildings, 3ruce Andarson; a review paper on wind powar, David Sellers: and Figh-Efficiency Wood-
Burning Stove, Duncan Syms. Two rather langthy reports ars included in these procsadings: (1)
the Stats Of Vermont's report "Governor's Task Forcs on Wood as a Sourcs of Energy”; and (2) "The
Feasibility of Ganerating Electricity in the State of Vermont Using Wood As a Fuel®, by J. Phillip
Xich and Peter H. Bauer of J.?.R. Asscciatas, Inc., Stowe, VT.

(ZCONOMIC, LEGAL, ENVIRONMENTAL ASPECTS, WOOD-ENERGY)

ST77_ 10090 REPORT OF THE NATTONAL RESEARCY COUNCIL COMMITTEE ON NUCLEAR AND ALTERNATIVE EZNERGY
SISTEYS

(National Academy of Sciances - National Research Council, Washington, DC), 60 2., EX=-76=C=10~
3784, 2?B-263595/1, N77-24633
Avalil:NTIS

The nation’'s snergy future was studied with special conaidaration of tha role of nuclear powar
in the context of alternative anergy systsms. Appropriate roles of nuclear and altarmative energy
systems in the nation's anergy future, with a focus on the period between 1985 and 2010, ars des-
cribed. Energy consarvation and demand, supply and delivery systems, risks and impacts of various
delivery and end-use systsms, and altermative future energy scenarios are considered.

(CONFERENCES, ENERGZ-POLICY)

ST77 10091 REVISION OF THE R AND D PROGRAMME OF THE IDROPEAN COMMUNITIES IN THE FIELD OF ZINERGY
(PROJECT ADVANCEMENT) . INDIRECT ACTIONS. R AND D PROGRAMME IN THE FIELD OF ENERGY

Technol.-NACHR. Manage.-Iaf., V 202:A-C, 1976, EDB-77:054772, In Garman . i
This is a survey of the program with the following activities: snerqy conservation/ production

and utilization of hydrogen/ solar energy/ geothermal energy, and systems analysis: drawing-uas of
mndels.

(RESEARCH-PROGRAMS)



5T77 10092 SELECTED PAPERS FROM A CONFERENCE SINTITLED FOCUSING ON ENERGY, JANUARY 22-23, 1976

(Rentucky Univ., Lexingzon, XY), 32 p., Dec 1976, IMMR24-M3-76, PB-263 300/5WE

Contents: Design with climate; ZRDA program for solar heating and cooling of buildings;
Physical plant maintenance and operations at the University of Minnesota; More insulaticn can
increase energy consumption; Computar energy analysis for existing buildings; Exploding some
myths about building energy usa.

(CLIMATE, COMPUTER ANALISIS)

ST77 10093 STUDY OF ELECTRICAL ENERGY USAGE IN THE PUBLIC SERVICE ELECTRIC AND GAS CO.,

SERVICE TERRITORY, STATE OF NEW JERSEY PREPARED FOR THE DEPARTMENT OF THE PUBLIC
ADVOCATEZ, DIVISION OF RATE COUNSEL FPINAL REPORT

(Dubin-B8loome Associates, ?.C., New York, NY), 1976, EDB-77:036206

In January 1976, the PSE and G Co. applied for a rats increase of 25 percent for all elec-
tric and gas service. Justification was based mainly on a load forscast indicating electrical
energy demand would incrsase about 4.l percent per year over the next 15 years. The Yew Jarsey
Departmant of Public Advocats, Division of Rate Council questioned the necessity for building
the new plants required, thereby questioning the necessity for raising the needed capital and
consequently the necessity for this rates increase. Dubin-Bloome Associates wers requestsd to
investigate two questions: (A) Is the load forscast submitted by the utility as justificacion
for their generating plant construction program "correct?” and (B) What altarnatives axist that
could modify the need for constructing these ganarating plants? In order to evaluats the util-
ity's lcad foracast, Dubin-Bloome Associates prepared an independent load forscast based upon
a "business as usual” set of assumptions. In order to datermine the affactiveness of certain
alternatives, additional forecasts assuming a concerted energy conservation program, wide-scale
use of solar energy and intensive use of total energy and co-generation plants were prepared.

(ENERGY CONSERVATICN, REGULATIONS)

ST77_10094 STUDY OF EXISTING ZNERGY USAGE ON LONG ISLAND AND THE IMPACT OF ENERGY CONSERVA-
TION, SOLAR ENERGY, TOTAL ENERGY AND WIND SYSTEMS ON FUTURE REQUIREMENTS

(Dubin-Mindell-8looms Associates, New York, NY), Oct 31, 1975, NP-21425, EDB~77:054491

In 1974, the Long Island Lighting Company (LILCO) submittad am application requesting per-
mission to construct two new nuclear power plants at LILCO's Jamesport Site in Suffolk County,
New York. LCO's current plans call for completion of Jamesport unit 1 in 1982, with Jamesport
unit 2 in operation by 1984, At the present time, LILCO is constructing a 320-mW nuclear-
powered plant at its Shorsham sits in the town of Brookhavenr, about twelve milas west of the
proposed Jamesport reactors. The initiation of the study is a direct response by Suffolk County
to axplore two fundamental questions: (1) Will additional central-generating capacity, totaling
2300 mW be needed on Long Island from 1982 and 1984 after the Shoresham plant is built, as LILCO
has concluded? (2) Zven if energy requirements were to grow beyond LILCO's installed and firm
capacity after Shorsham is built, is the construction of additional auclear-powersd central-
Jenerating plants the only practical way to provide for future needs, as LILCO has also con-
cluded? To answer these basic questions, the Suffolk County Department of Environmental Con-
trol commissioned Dubin-Mindsll-38loome Associatss, P.C., in February of 1375 to assess the
energy forecast upon which LILCO has based its planning for future facilities and to preparas
alternative estimates of alectrical powar raquirsments for 1975 to 199S. In addition, DMBA was
commissioned to identify and quantify the potential resduction in peak loads and savings in an-
nual electrical aenergy consumption by alternative means of meeting futurs requirements - other
than by the construction of new nuclear central generating plants, or other than systems which
if substituted for nuclear power plants, would simply rssult in the consumption of mors Iossil
fuals. The rasults of the assessmant are presentead.

(FEASIBILITY-STUDIES, REGIONAL-ANALYSIS)

ST77 10095 WORKING SESSIONS PHESENTED AT CONVENTION OF THE OUPADI (PANAMERICAN UNION OF
ENGINEERING ASSOCIATIONS), l4th, 1976

Anon, (Union Panam de Asoc de Ing, Montevides, Uruguay), Trab Apresentados a Conv da UPADI
(Union Panam de Asoc ds Ing), léth, Rio de Janeiro, Brazil, Oct 3-8, 1976, Publ by Fad Bras de
Assoc de Eng, -Brazil, V 4:1444, 1976, In English, Spanish and Portugquese

Procsedings includes 356 papers covering a variety of problems in the following engineering
fislds: focd angineering; aconomic and information engineering; environmental engineering:;
rasidential engineering; industrial engineering and energy resources; contribution of indus-
trial sngireering and anerqgy rassourcas to the integratad development in the countries of the
Americas; sngineering and the governmental decisions; and human engineering.

(ENERGY CONSERVATION)

ST77 10096 REPORT QOF THE ELECTROLYTIC INDUSTRIES FOR THE YEAR 1975

Argade, S.D., Laitz, P.3., (Basf Wyandotss Corp., MI), J. Electrochem. Soc., ¥V 124:12C-29C,
Nl, Jam 1977, EDB-77:061596¢
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Data are presented on energy resources and alectric power generation in the U.S. the need
for Federal aroqrams to achieve less dependence on imported setroleum, the role of fossil~-fuel,
hydro, and nuclear power plants in power generation, and the outlook for power from solid wasta
combustion, geothermal resources and solar energy are discussed.

(ECONOMICS, ENERGY-SQURCES)

ST77 10097 NUCLEAR POWER, COAL AND ENERGY CONSZRVATION SPECIAL REPORT

Auer, P.L., Manne, A.S5., Yu, 0.S., (Electric Power Research Ianst., Palo aAlto, CA), Mar 1976,
PB=-251262, EDB-77:036114

A programming model is used to explore options by which the U.S. may realistically move
from its dependence on 0il and gas to a more diversified anergy economy based on nuclear power
and/or coal. Supply options considerad are: direct combustion of coal; conversion of coal to
synthetic fuels:; petrolaeum, natural gas and oil shale rasources; nuclear enerqgy f£rom light water
and fast braeder reactors; hydrogen via electrolysis; solar power; and fusion.

(ENERGZ~-POLICY, MATHEMATICAL MODELS)

ST77 10098 ACCIDENTS AND UNSCHEDULED EVENTS ASSOCIATED WITH NON-NUCLEAR ENERGY RESQURCES AND
TECZNOLOGY

8liss, C., Clifford, ?., Goldgraben, G., Graf-Webstar, E., Xrickanbergsr, X., (MITRE Corp.,
YcLean, VA), 293 p., Fab 1977, 176-63, EPA/60Q/7-77/016, PB-265 398/3WE

Accidents and unscheduled events associated with non-nuclear snergy resources and technology
are identified Zor =ach step in the energy cycla. BSoth natural and anthropogenic causes of
accidents or unscheduled events are considared. Data concerning these accidents are summarized.
Zstimates of frequency and severity are presented for all accidants. The energy systems dis-
cussad are coal, Qil, natural gas, LG, hydroelectric, gmothermal, o0il shale and solar enargy.

ST77 10099 ELECTRICITY SUPPLY INDUSTRY: YESTERDAY, TODAY AND TOMORROW

3coth, T.S5., ?rec. Ingt. Electr. =ng. {(London), V 124:1-16, N1, Jan 1977, 2DB~-77:060903
The engineering aspects of the electricity supply industry in the past, prasent and futuce

are discussed. The first part considers the immediate prewar years when alectricity was sup-
Plied by widely varving undertakings. Aspects of ganeration, transmission distribution and
utilization ars considered in turn and comparigsons are made with the prasent day whers appro-
priats. The second section deals with topics which are of major importances and intsresst to-
day with a bhrief historical development being given where relevant. Particular attention is

fforded to the supe:g:id. the large gsnerating sets, nuclear power, the explosion in light-
cu.rrent engineering tschniques and equipment and to the naeds cf the customer and his uses
for alectricity. In the final part, an attsmpt is made to lock into the future. After con-
sidering the prospects for electricity sales and the availability of various forms of energy,
a review and assesamsnt are made of the alectricity-gensration cptions open to the iadustry.
The possibilities for the transmission and distribution of this aenergy ars then discussed,
and the uses to which alectricity might be put are briefly reviewed.

(ONITED-RINGDOM, WIND, ECONOMICS)

ST77 10100 ENERGZ SITUATION IN NEW ENGLAND

3rainard, J.P., Munson, J.S., Palmedo, P.7., (Brookhaven National Lab., Upton, NY), Nov 137§,
3NL-50580, =DB=77:054834

This b::.ex:i.ng book is dasigned to give a concisa overview of the facts of the energy
situation in Yew Zngland and of attitudes within the region towards current energy issues. Many
9of tha ceantral problems of U.S. energy policy ars nanifested in the region in a magnified form.
The ragion enterad the period of energy shortages and incTeasing pricas in an aconomically
declining condition. Manufac:u:inq activity aand jobs were being lost to other regicns of the
country and pPersonal income was increasing at significantly slowar rates. Energy pricas were
already high in 1970, 30 percant higher than the rest of the country. The difference would in-
crease to 18 percent by 1974. With essentially no indigenous energy resourcess, New England is
an energy-importing resgion/ over 60 percent of the fuals it consumes is imported from abroad.
Although the future supply of energy to the region is critically d-pendant on anergy zasource
policies, policies related for example to coal and 0il shale development, the region's con-
carns cluster around policies and =schnologies and are percaived to have a more direct impact
on its energy welfars. Thus, energy conservation, solar enmergy, nuclear power, offshore oil
develovment and in general, the price of energy to the region are paramount issues of concern
and debata. A New England energy policy is discussed in an appendix.

(ECONOMICS, EZNERGY-CONSERVATION, ENERGZ-POLICY, ENERGY-SQURCES, ZINVIRONMENTAL-ZFFECTS)

ST77 1010l 2OWER FOR POLIYMERS

3ushman, B.7., (DPlase Eng, Laguna 2aach, C3), SPE 2nnu 2ac Tech Cong (PACTEC '76), 2nd;

2Ty =ACSWUA SSaleir el s - ad e isd ol wa $BF p eaiih s

O o
?last Zduc, Seat.-e, WA, Aug 0-1.2 1976, Sponsored by SPE, West Sect, Grsenwich, CT, p. 2413-
262, 18 zefs, 197s
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A review of energy rassources is Zollowed by an analysis of the energy utilization and
conservation in polymer and plastics industries. The subject is discussed under headings -
introduction; new sources of energy: old Xing coal; coal-o-chemicals: a solar flair; deep
heat; polymers powerad by the wind; anergy data; esnergy of polymerization; heating and cooling
of nolds; conclusion. Statistical data related to the use of energy by jolymer and plastics
processing industries are includad.

(PLASTICS INDUSTRY, MANUFACTURE, CONSERVATION)

ST77 10102 MONTANA EZNERGY POSITION PAPER: A MONTAMA ENERGY ADVISORY COUNCIL STAFF REPORT

Clack, T.H. Jr., (Montana Energy Advisory Council, Helena, MT), June 1376, NP-21224, ZDB~-77:
036133

The paper wag written in an attsmpt to begin the analysis of the enargy issue that must
precade formulation of policy. Montana, undarlain by immense quantities of sasily strippable,
low-sulfur coal, is perceived as a sourcs of fual by a highly energy-consumptive and energy-
dependent nation. Montana is confronted by an immediate shortaga of natural gas. The tachni-
ques by which the coal is to be developed and converted to mors usabla forms of energy and
tha side affects associated with these tachniques, ars potentially destructive of aessantial
social, economic and natural systems. Tachnologies to davelop these anergy sources have not
been studied, but plans are being made to develop the energy sources, perhaps on sitse. Data
and a hrief discussion of Montana's energy raserves, production and consumption are prasented
in Chapter II. Two projections of anergy developmant are prasented in Chapter III. Con-
straints on energy development in Montana--natural resourcs constraints, capital const:ain{:s.
lanpower constraints, markat concerns, tschnological constraints, policy and law, and public
deman and attitudes~-—aras discussed in Chapter IV. Chapter V identifies the range of energy
sources and tachnological alternatives available Zor considaration by Montana. Clapter VI pro=-
vides an introduction to some major affacts of anergy industrialization in Montana. Chapter VII
discusses soms vital and unanswered questions regarding energy development. These discussions
addrass rescurce allocation, the Montana lifa styla, the rola of the public in determining Montana
energy policy, the role of stats governmant in detsrmining energy development, and the nature
and duration of energy rasourcs developmant. The final chaptar suggests the need for a formal
stata energy »olicy, what that policy should address, and how it can be daevalopaed.

(ECOLOGY, ENERGY~-CONSEXVATION, ENERGY-POLICY, SNERGY-SOURCE, ENVIRONMENTAL-EFFECTS, GOVERN-
MENT-POLICIES, LAW, SOCIQ-ECQHUOMIC~-FACTORS, WIND)

ST77 10103 CONSERVING ENERGY AT SHORE FACILITIES

Clark, M.E., (US Coast Guard, Washington, DC), Mil Bng., V69:20-23, N447, Jan~-Feb 1977

Energy surveys are gresentad. Topics discussed include over-all policy, facilities
angineering philosophy, facilities engineering policy, accomplishments in conservation, infra-
rad thermography, and solar energy conversion.

(MILITARY, ENERGY-CONSERVATION, ENERGY POLICY)

ST77 10104 ENERGY AND LAND POLICIES

Daniel, G.H., (University Coll. of Wales, Aberystwyth, Australia), J. Inst. Puel, V49:115-122,
N400, Sept 1976, EZDB-77:054868

The author citas the scanario when the coal industry was developed due to shortagas of
wood/the development of synthatic chemicals began when difficultias arose to provide cheap and
abundant supplies of foot, timber, wool, cotton, oils, fats, rubber and alcohol. Ha then poses
the question: should energy and land use policies continue in line with this historical trand,
and in the expectation that the energy industries will be able to meet the world's demands for
Iuel and power, while the land-use industrias concantrata on seeking to neset the demands for
food and natural materials/or should an attampt be made to reverse the historical procasa and
seek to develop the land-use industries so that they can offset the producticn deficiencies
of the energy industries. The firat alternative is discussed in relation to the needs of the
United Kingdom. The issuss ars examined in ralation to the futurs axtending over the next 40
years or so0. The intsrrelationships of energy and land-use policies are considered with the
adequacy of present energy policies in view and the land-use implications of convantional fuasl
shortages and the possibilities of incrsased use of solar energy.

(ENERGY~-CONSERVATION, ENERGY POLICY, REGULATIONS, UNITED-KINGDOM)

ST?7 1010S POTENTIAL OF NATURAL ENERGY SOURCES

Denton, J.D., Glanville, R., Gliddon, B.J., Harrison, P.L., Hotchkiss, R.C., Hughes, Z.M.,
Swift-fHook, D.T., Wright, J.X., (Cantral Zlectricity Generating 3card, London, England), 1976,
CEGB-.”P:M- and Publicity Office, Sudbury House., 15 Newgatas St., London, England, EClA 7AU,
EDB=-77:036217

Apart from fossil fuels and nuclear snergy, five main alternative sources of nower for
electricity generation ara: the sun, the wind, the waves, the tides and the heat insida the
sarth. Each has been examinead for its relevance to the anergy situation in 3ritain and in
particular <o the CEG3's raquirements as an elactrical utility. None emarges from the analysis
ag diractly compatitive with nuclear power, provided that nuclear fulfills present axpectations.
As an insurance against unforeseen deslays in the nuclear program, however, one or two of the

-1




10109

options may well be worth closer considaeration, particularly wave power, for which Britain is
favorably placad. The best immediate prospect for using solar energy falls outside the province
of the CZG3, im the area of domestic water heating. Wind power, despits the windiness of the
3ritish Isles, suifers in practice froma low load Zactor, which would greatly inflate the capital
cost. Geothermal power in 3ritain, geologically one of the most stable parts of the world,
appears to be available only at depths too great to he prasently attractive Sor aslectricity

genaration. Finally, tidal power, although tschnically available in limited amounts, again
suffers from high capital costs.

(COMPARATIVE-EVALUATIONS, ECONOMICS, FEASIBILITY STUDIES, TIDAL~POWER, UNITED-RKINGDOM, WAVE=-
POWER, WINC, BICMASS)

ST77 10106 PRESENT SCLUTIONS AND FUTURE PROSPECTS FOR THE POWER SUPPLY QF SELF-CONTAINED
TELECOMMUNICATION STATIONS

Desfrasnes, J.P., Rev. Gen. Electr., V85:510-320, N6, Juna 1976, EDB=77:054963, In French

The data concerning the delicate problem raiged by isolated or remots plants on power
distribution natworks are recalled and the present conventional solutions, i.a.; cells, batteries
thermoelaectric generators, closed-loop operatad turbo-genarators and generating sats are Sirst
considarad. HNew solutionsare then discussed. Among them, mors particularly, tha stress is
laid on aerogenerators and photovoltaic (solar) cells. Future prospects open t0 new solutions
and the corresponding pilot develcpments are considered in conclusion

(COMPARATIVE-EVALUATIONS, WIND, PHOTOVOLTAICS)

ST77 10107 HAWAII TECINOLOGY UTILIZATION EXPERIMENT

ng' D.W., Miller, C.F., {(California Univ., Livermors, CA), Dec 8, 1976, UCID~17343, EDB~77:
054669

NTIS $4.00

A one-year tachnology-transfer project invelving ERDA installations and Eawaii consisted of
sanding teams from :he Lawrence Livermors Laboratory on week-long fisld -rips avery two months
to test the effectivenass of dirsce msthods of transfarring technology information {rom Federal
sources to civilian clients. The tesam was questioned primarily on non-energy mattars and the
enargy questions asked rslatad mostly to individuals or small industriss. The t2amressponded to
all guastions and found that a wida range of knowledge was mora efZective than having a sequence
of experts. Hawaiians considared current major ERDA projects tc be irrelavant to their needs.
The team was most successful on a one-to—one basis because large groups and state agencias tand
%0 be more policy—-than action-orientad. Persocnal followup was considerad assential. Tha tesam
also laarned that their visits generated ten times a8 many inquiries as were received unsolicited
by the laboratory. Most inquiries involved biomass and use ofagricultural wastes, solar energy,
and transportation. An important contribution of the tsam’s workshops was linking groups to
work together on common problems. An appendix lists the subjacts of queriss and the names and
addresses of consortium participants and hawaiian contracts.

(BIOMASS, ENERGY-SOURCES, TECHNOLOGY-TRANSFER)

ST77 10108 ANALYSIS OF ENERGY USAGE ON LONG ISLAND FROM 1975 TO 1995: THE OPPORTUNITIES TO
REDUCE PEARK ZLECTRICAL DEMANDS AND ENERGY CONSUMPTION 3Y SNERGY CONSERVATION, SOLAR
ENERGY, WIND ENERGY AND TOTAL ENERGY SYSTEMS

Dubin, F.S., (Dubin-Mindell-B3looma Associatass, New York, NY), 1976, NP=-21332, EDB=77:0498S50

The Long Island Lighting Company (LILCO) servas Long Island and a small section of
Queens, New York, with elaectricity and gas. The company has under construction ons nuclear-
powerad, $30~MW alactric generating plant, the Shorsham, scheduled %o come on-linelate in 1378/
in addition, LILCO has made application to construct two new nuclear plants in the town of
Riverhead in Suffolkx County, Long Island/Jamesport I and Jamasport II, sach with 2 capacity of
1150 ¥W are planned to come on-line in 1982 and 1984, respectivaely. LILCO's justification for
these two new plants is based on the system Tequired to meet the loads which, according to their
foracasts, will occur during ths period 1975-1995. The projection of the peak electric demand
and the yearly consumption of slectricity and the method of foracasting (expomential. smoothing
analysis) by LILCO are analyzed. An intensive energy consexvationprogram coupled with a modest
solar energy systam for domestic hot water and space heating and cooling is shown to have the
potential of reducing the normal loads to the extent that not only could the Jamesport I and II
plants be cancalled, but also that the completion of tha shorsham plant could be dalayed. The
sotential of the wind energy available over Long Island is shown to excsed all of its snergy
raquirements for the next twenty years. On-sits :total anergy system and the use of solid waste
for fuel are cited as two additional mesasures to further raduce the need £or raw source energy
(fos8il fuel or nuclear), for central electric generating plants.

(DEMAND~FACTORS, ZNERGZ~CONSERVATION, NEW=-YORK)

ST77 10109 EFPICISNT ENERGY UTILIZATION

Shersbach, X.F., Laver. G., (Forachungsstalla Fuer Tnergiswirtschaft. Munich, Weae Cermany)

neyd = 1AL L MU .i ==

3rennstoff-Waerme-draft, V29:149-151, Apr 13977, A77-31578, In German
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A description is presentad of investigations which have bheen conducted in West Garmany
with the objective to 2xplore possibilities concerning a saving of energy by variocus approaches
Attention is given to the improvement of the aifficiency of energetic process, cthe reductionof
the energy intensity in the case of household devices, the heating systems, the utilizationof
solar energy for heating and hot-water supply applications, and approaches to save fuel inmotor-
vehicle operation.

(ENERGY-TECIANOLOGY, HEAT-PUMPS, GERMANY, ENERGY-CONSERVATION)

ST77 10110 NUCLEAR POWER IN IRELAND AND TEE ALTERMATIVES

Flanagan, V., (Elactricity Supply 3caxrd, Ireland), Pergamon Press, Oxford, O'Mongain, E.,
0'Toola, C.P., 1976, EDB=77:061019

Some of the factors specific to the introduction of nuclear power in Ireland are descxibed.
The need to diversify from imported oil is discussed and the possible role of other options such
as increased utilization of conventional energy, the davelopment of ranewable energy sourcas
(wind, solar and tidal) and energy conservation.

(ENERGY POLICY, TIDAL~POWER, WIND)

ST77 1011l ELECTRICITY AND THE ENERGY "GAP”

Greiner, P.C., (Edison Zlectric Institute, New York, NY), ASHRAE Journal, V19:30-32, Mar 1977,
A77-27890

The paper gives a briaf summary of some of the main projects being organizad and carried
out sy alactric utility companias across the U.S. for investigating the potaential of solar
snargy, geothermal energy, wind power and fusion powar as anergy sources of the Zuture. The
aims of the Edison Elactric Institute conservation and snergy nanagement efforts are outlined.
The axcess anergy analysis computsr—-program is mantioned, which is a computarized method for
comparing the energy requirsments of a building using altarnate mechanical/electrical systems.
It allows the designer to compare total building energy usage and demand for each such system,
using any combination of available snergy sourcas.

(COMPUTER-PROGRAM, WIND, ENERGY-TECHNOLOGY, m-CONSanOR)

S§T77 10112 A DIRECTORY QOF COMPUTER SOFTWARE APPLICATIONS ENERGY

Grooms, D.W., (NTIS, Springfield, VA), 75 p., Apr 1977, PB=264 200/TWE

The computar Programs or the computer program documentation which are cited in this directory
have been davaloped for a variety of applications in the field of enazrgy. The citsd computer
softwara includes applications in solar energy, petrolaum resourcss, batteries, selectrohydro-
dynamic generators, magnetschydrodynamic gensrators, natural gas, nuclear fission, nuciear fusion,
hydroslectric vower production and geothermal energy. The computsr software cited has been
used for simmlation and modeling, calculations of future energy requirements, calculations of
shergy conservation measurss, and computations of economic considerations of energy systems.

(COMPUTER PROGRAMS, SIMULATION, MODELING, ENERGY-CONSERVATION, EZCONOMIC)

ST77 10113 FPFORECAST OF LIKELY U.S. ENERGY SUPPLY/DEMAND BALANCES FOR 1985 AND 2000, AND IMPLI-
CATIONS FOR U.S. ENERGY POLICY

Gustaferro, J.F., Maher, M., Wing, R., (Domestic and Intesrnational Business Administration,
Washington, DC), 174 p., Jan 20, 1977, DIBA/EAD-77/1l, PB=266 240/1WE

This raport projects future U.S. anergy balances based on a 1.2% per capita energy growth
rata. These balances take into account declining U.S. and world oil and gas resarves and
limitations on fuel substitutability.

(1.2%3-PER~CAPITA- ENERGY ~GROWTH~RATE)

ST77 10114 CIRCUM-PACIFIC ENERGY AND MINERAL RESOURCES

Halbouty, M.?T., 2Ed., Maher, J.C., Ed., Lain, H.M., 2d., Pap from the Circum=-Pac Energy and Miner
Resour Conf, Honolulu, Hawaii, Aug 26-30, 1974, Publ by Am Assoc of Pet Geol (Mam 25), Tulsa,
oK, 608 p., 19376

Oncphund.r.d twenty-six papers prasented by authors from 16 countrissare published in whole
or in part in this volume. The papers include subjects in geology and geophysical research;
sxploration and deavelopment of oil, gas, and coal and of geothermal, solar and nuclear energy:
sxploration and developmant of farrous and nonfarrous metallic minera.

ST77 10115 EPA RESEARCH IN EMERGING POWER TECHNOLOGY

Bartley, R.P., Bostian, H.E., (Environmental Protection Agency, Washington, DC), Procsedings of
National Conferance on Health, Znvironmental Effects and Control Tachnclogy of Energy Use, 1976,
EZPA~600/7-76=002, EDB~77:054727
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The paper briefly reviews the principal new concepts in fuel conversion efficiency in
slectric power generation and solar and geothermal energy and their potential environmental
problems. A discussion follows of the EPA research program now being initiated. Results indi-
cate that generation of "conventiocnal"” pollutants will be less due to increased conversion
afficiency and improved combustion and waste treatment technology, Dut sroblems with wastes from

geothermal energy may be vary severe. Solar =snergy conversion may have other adverse environ-
zental impacts.

(ENERGY~CONSERVATION, EZNVIRONMENTAL-IMPACTS, POLLUTION, RESEARCIE-PROGRAMS)

ST77 10116 THE CASE FOR ALTERNATIVE ENERGY SQURCES

Hartnett, J.P., (Illinois, University, Chicago, IL), In Alternative Energy Sources, p. 193-38,
ig?é, Acadex;ic Pross, Inc., New York, NY, Hemisphers Publishing Corp., Washington, DC, A77-31467
~44, A77~31469

World enexgy consumption pattarns ars examined and the fuels used for energy during the time
Srom 1950 to 1970 ara considerad. An investigation is conducted ragarding the distribution of
enargy rasourcas, taking into account rasezves of natural gas and oil, coal rasourcas, heat
rasourcas, oil shala and bituminous sands, uranium raserves, hydro rasources, geothermal ra-
sources, solar energy, tidal power, wind power and ccean thermal gradients. Attantion is also
given to postembargo sanergy projections and the energy program in the U.3.

(ECONOMIC, TIDEPOWER, WIND, OCIAN AT)

ST77 10117 ALTERNATIVE ENERGY SOURCES BOOK

dartnett, J.2., {(Illinocis, University, Chicage, IL), 335 2., 1375, Academic Prass, Inc., New
York, NY, Jemisphers Publighing Corp., Washington, DC, Por Individual Items See A77-31468 to
A77-31475, A77-31467

The place and role of varicus energy rssources in energetics of tha future is considarad
along with the case for alternative ene@rgy sources, energy development and rslatad TNESCO
activities, applications of fluidized beds in coal tachnology, coal gasification, and salar-
thermal energy systems. Attention is also given to the French CIRS 1000 kW solar furmace,
solar-tiermal powar Systsms, heat and mass transfsr in the earth, and the present and Iuture
of geotharmal poweyr utilization.

(EMERGY~TECINOLOGY, FURMACES, STORAGE)

ST77 10113 ENERGY PUTURES: INDUSTRY AND THE NEW TECHNOLOGIES

Herman, S.W., Cannomn, J.S., (Inform, Iac., New York; NY), 1976, EDB~77:036147

A separatas abstract was preparad for each of the three sections of the book, under which
saventaen separats technological applications ars tresated.

(BOOK, SOLAR~CELLS, HEATING, TECHNOLOGY-ASSESSMENT, WIND, OCZEAN AT, THERMAL POWER)

ST77 10113 INEXBAUSTIBLE RESOURCES

Herman, S.W., Cannon, J.3., (Inform, Inc., Naw York, NY), 1976, Energy Putures: Industry 2nd the
New Tachnologies, EDB~77:049869

This section, section I, swummarizes information on nondepletable rssources of solar heating
and cooling, solar calls, solar thermal elactric convarsion, ocsan thermal electric conversion,
wind generators, nuclear fusion and hydrogen production. Each of the seven chapters consists
of two parts-an overviaw or general introduction to the status of the tecimology, followed by
from 3 to 34 individual profiles of companies' projacts in tha technology. The overview sum-
marizes data on the tachnology, the environmental impact, the history, obstacles to commercili
zation, Federal and privats programs, aad a brief prognosis of the technology’s future.

(GOVERNMENT POLICIES , HEATING, THERMAL-POWER, WIND, TECHNOLOGY-ASSESSMENT)

ST77 10120 CURRENT PROBLEMS IN ENERGY DEVELOPMENT AND ENERGY SCIENCES

Homola, P.. Energetika (Prague), V27:62-69, Peb 1977, A77-27882, In Czach

A gualitative survey is presentad of worldwide energy problems and opportunitias, acknow-
ledging currant emphasis on alectrical energy as the most universal and most versatile form of
usable energy. A briaf historical overview and promotion of cybernmetics is followed by com~
parisons of forms of energy sourcas and ensrgy production in recent decades, with attention to
moras recent ecological concarns. The finitaness of energy resources, exponentially growing
energy demands, and new methods of energy production and enercy conversion are outlined; nuclear
fission power, thermonuclear fusion research, Jdeothermal heat, utilization of thermal difZfaren-
tials, solar energy, wind power, hydroelectric power, reflaction of solar energy via microwaves
from satellite orbit and combustion of wastes are mentioned. Selaction of acpropriata voltacge
levels for intzrnational power grids is discussed.

(ECONOMIC, ENERGY~WORLDWIDE, CYSERNETICS, WIND)

3



1012s

ST77 10121 WHICE UTILIZ E ENERGY SOURCES ARE AVAILABLE FOR US DURING THE NEXT FEW DECADES

Huebner, R., (Garman Federal Republic), Ind.-Elektx. Elektron., V20:435-437, N22, 12375, EDB-77:
043280

This is the sacond part of an article the first part of which appeared in IEZ 7,1975, B.
122-124. The present contribution deals with: A) Glacier gower plants and an optimistic way
of looking at their relizability, B) Geothermal power stations, C) Utilization of solar energy
and D) The principles and the present state of technology concerning fuel cells. This is
followed by a brief dascription of anergy conservation measuras which refar to new buildings,
electrical equipment, to bulk consumers, the oroducers and to traffic.

(ENERGY-~CONSERVATION, GERMANY, THERMAL-POWER)

ST77 10122 POTENTIAL ENERGY AN ANALZSIS OF WORLD ENERGY TECENOLOGY BOOK

Xanward, M., 236 p., 1976, Cambridge University Press, Cambridge and New York, A77-31825
PC $14.95

General conditions concerning the available energy sources for the world's sconcmy ara
axamined, taking into account the growth in world energy consumption over the period from 1962
t0 1972. New uses of coal are considered along with aspects of gasification and liquefaction.
Prospects concerning a use of nuclear fission are investigatad, taking into account thermal
resactors, braeder reactors, the fuel cycle, wasta management, resactor safaty, nuclear procass
heat, and fuel transformations. Attantion is also given to oil resources, oil shales, tar
sands, fusion, solar powar, geothermal aenergy, wind power, the utilization of the tides, and
questions ralatsd to an efficient use of available fuels.

(ENERGY POLICY, TIDEPCWER, WIND, THERMAL-PCWER)

S§T77 10123 PACTORS IN THE PLANNING OF A NATIONAL INFORMATION SYSTEM FOR RENEWABLE ENERGY
PINAL REPORT

Ruipers, J.W., Thorpe, R.W., Lancaster, 7.W., (QEI, Inc., Bedford, MA), 224 p., PB=262003/7
Rape-6930, NSP SIS~75~12766, N77-24002
Avail:NTIS

A national information system for the rsnewable energy field is proposed. The system is
intanded to sarve the scientific and technical communities as well as the management, taech-
nology, industrial, policy making, and the generxal public components of the energy ZSiald.
It is proposed that in order to achisve improvements in communication between information
communities and within communities, a system be set up which comprises a distributsd network
of satellite canters with a coordinating headquarters center. Satellita csnters in the system
consist of indormmation resource and analysis centars (IRACS) for particular information areas.
IRACS ars to be designated for each defined information area in the energy fialds of interest

and are to be rasponsible for acquiring, organizing and maintaining all information of interast
in a given area.

(ENERGY-TECHNOLOGY, WIND)

ST77 10124 NATIONAL PROGRAM FOR ENERGY INVESTIGATION 1376

Lindhout, A.H., (Stichting Reactor Centrum Nederland, The Haque, Danmark), Atoomensry. Haar
Toepass, V18:232-238, N9, Sept 1976, EDB-77:036060, In Dutch

An estimates of (Dutch) aenergy requirements up to the year 2000 shows an overall increase
of about 40 parxcant, then a levelling off. The contribution from imported coal will inczeass,
and aftar 1990 thers will be a small amount from solar and wind energy. Atomic energy will
continue *o0 incrsase, but will account for at most 20 percent of the total. Natural gas and
0il will reach peaks and then decline. A considerabls amount of matarials must be imported.
Development is continuing on fast uranium-pliutonium reactors thermal uranium-thorium reactors,
and nuclear fusion. Coal and natural gas are being processed hefore use (e.g. transformad into
hydrogen and methanol respectively).

(ENERGY POLICY, YETHERLANDS, WIND)

ST77 10125 ALTERNATIVE ENERGY SYSTEMS. A GENERAL SUMMARY

Lloyd, T., Pet Rav, V 31:7,9-10, N361, Jan 1977

Altarnative snergy systams ars defined as low impact tachnologies and/or resnewabla re-
source technologies. Examples of the first include domestic roof-sounted solar panels,
organic waste digestsr methane production, heat pumps, wind generators and small-scale hydro-
ganerators. The latter - renewable resocurces - include solar, wind, wave, tidal and hydro
power plus cartain forms of replaceable power. Prospects for alternate ensrgy systam develop-
ment ara reviewed within the context of a brief review of such systems.

(ENERGY-CONSERVATION, TIDAL-PCWER, WIND, WAVE)
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ST77 10126 IGT 1975-1376: OVERVIZEW

Lofgtrom, J.R., (Institute of Gas Technology, Chicago, IL}, Research, Energy Economics, Policy
Studies, Education, and Information Services, 1976, Inst. of Gas Tech., Chicago, IL, NP-
21316, =ZDB-77:953376

The Institucts of Gas Technology conducts a broad range of energy related programs of
research, economics, planning, and education for industry and government sponsors. Its statsf
consists of experts in diverse scientific, engineering, and business disciplines. IGT takes
an active role helping shave national energy policies along with the technical problems.
Coal gasification, coal conversion to clean liquid fuels and synthesis gas for ammonia or
methanol preduction, oil shale conversion, waste conversion, sclar energy, fuel cells, hydrogan
energy systams, ocean thermal and wind energy, gas purification, and distribution equipment
research are some of their programs briafly described. Their research on efficient, nonpol-
luting use of enerqgy in homas, commercial buildings and industry is cited.

(ECONCMICS, ENERGY-CONSERVATION, EZNERGY POLICY, ENVIRONMENTAL-EFFECTS, HYDROGEN~BASED-ECONOMY,
RESEARCH~-PROGRAMS)

ST77_10127 ENERGY IN PERSPECTIVE: AN ORIENTATION CONFERENCE FOR EDUCATORS

McKlveen, J.W., (Arizona State Univ., Tempe, AZ), 422 p., 1976, CONF-76Q0677, Microfiche copies
only

An awareness of anergy and the pertinent economic, environmental, and risk/benefit
consideration must be presented to the public. A logical beginning point is in the classroom,
through knowledgeable and motivated educators. Ms. Carolyn Warner, Superintandent of Public
Instzuction, State of Arizona, presented the first paper, Energy and the Zducator. 2apers
on all aspects of enerqgy were prasented at the confarence by experts from througnout the
United States. The papers wera: Inergy Resources: World and U.S.A.; Coal Tecanology:
Mining, Snergy Generation, Wastas, and Environmental Considerations; EZnergy Conservaticn;
Arizona's Znergy Resources and Development: Gas and Q0il: Natural Gas, S.N.G., 0il, 0il 3haia,
and Tar Sands; Geothaermal Energy Perspective; Solar EZnergy; Solar Technology: ¥atural Radiation
Environment; Pission Theory; aArizona's Palc Verde Nuclear Generation Complex; Gas Cooled
Reactors, Liquid Metal Reactors and Alternatives; Radiocactive Wastes: Disposal Alterpatives;
Reactor Safaty; Nuclear Safaguards; Fusion Power; Genetic and Somatic Radiation =Zffects; Snergy
Economics; Religion, Philosophy, and Znergy; Nuclear Studies in Fine Arts and Archeology:
Nuclear Methods Applied to Agricultura and Food Praservation; Nuclesar Methods in Criminology:
Environmental Impact of Energy Generation; and Risk and Insurancs Consideration - Energy for
Tomorzow. The tours to energy installaecions conducted during the conference and demonstration
related to anergy are cited.

(ECONOMIC, ARIZONA, ENVIROMMENTAL~-CONSIDERATIONS, ENERGY-CONSERVATION)

ST77_10128 UNITED STATSS QPTIONS FOR A TRANSITION FROM OIL AND GAS TO SYNTHETIC FUELS

Manne, A.S., (Jarvard Univ., Cambridge, MA), In Miami OUniv. Pirst World dydrogen Znergy Conf.
Proc., V 3:8, See N77-21626 1l2-44, N77-21661
Avail:NTIS

Some of the options by which the U.S. may move away f{rom its present heavy dependence
upon 0oil and gas toward a mors diversified enargy sconomy ara discussed. Through nonlinear
programming, the model incorporates bhoth own- and cross-orice alasticities of demand. In this
way, it allcows for price~induced interfuel substitution and energy conservation. among the
supply options studied ara (1) direct combustion of coal to generats electricity, (2) conver=-
sion of coal to synthetic fusls, (3) nuclear energy -~ first from the light water rasac*or and
later from the fagt breeder, (4) hydrogan via an efficient production process; and (5) distant
future tachnical cptions such as fusion and central station solar powar (aggregated together
and descrihed only as an advanced tachnology).

(ENERGY~TECINOLOGY, UNITED~STATES, ENERGY POLICY, HYDROGEN-BASED-EMERGY, MODEL, ENERGY-CON-
SERVATION, ECONOMICS)

ST77 10129 REGENERATIVE ENERGY SOURCSS -~ ENERGY CONVERSION AND OUTILIZATION FEASIBILITY

Maliss, M., (Kernforschungsanlage Juelich GMBE, Juelich, West Germany), Brenngtoff-Waerme-
Kraft, ¥ 29:136~142, Apr 1977, A77-31577, In German o ) K
The significance of the various primary energy sources with respect to a utilization in
West Germany is examined. In the case of geothermal energy, it is found that the current
possibilitias concerning a use of this energy source in West Germany are very limited. The
feasibility to utilize solar radiation is also investigated. It is estimated that about 100%
of the hydroelactric power potential in West Garmany will be utilized in 1985. However,
there might be possibilities for technology export in connection with currently not exploited
water power rasources ourside Garmany. The large-scale utilization of the available wind
energy depends on the solution of energy storage problems. Attention is also given to heating
systems utilizing heat pumps and the employment of f£lat plate solar energy collectors.

A= ¢ ~_ T - T AT
(ENERGY-TECHNOLOGY, STORAGE, GERMANY, IEAT-2OMPS, WIND,
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ST77 10130 ENERGY SOURCZS FQR TOMORROW i

Meliss, M., (Rernforschungsanlage Juelich G.M.3.H., Germany), Feasibility Studies of Regenera- t
tive Tyves, 1976, Translatad From a Garman Paper, EZRDA-TR--226, ZDB-77:054966
Avail:NTIS

The regenerativa sources of solar esnergy, wind, energy from the seas, earth heat, and
running water were investigated by a consortium of major research installacions. The sources .
wara assessed f£izst on a global basis, then more specifically for the Garman Tederal Republic. |
This paper summarizes results from the complete study, but is dsvotesd mostly to an analysis 1
of utilization of wind energy, using the following topics: Physical Bases and Theoratical
Potential, Wind Znergy Installations and Technicaily Useful Potential, Utility Aspects, and
Recommendations for Research and Davelopment Work.

{ECONOMICS, ENVIRONMENTAL~EFFECTS, FEASIBILITY~STUDIES, GERMANY, MARKET, WIND)

$T77 10131 CALIFORNIA'S ENERGY FUTURE

Morris, D.N., (Rand Corp., Santa Momica, CA), 31 p., AD-A032221 P-3616, N77-22667
Avail:NTIS

This paper prasents an abridgement of the results of a Rand study on energy policy issues
facing California, mors fully reported in Znergy Alternatives for California - Paths to the
futurs, R-1793-CSA/RF, and summarized in some detail in an executive summary, R-1793/1-CSi/
RF. The study is concerned with the problems of an uncertain future. These problams are
extraordinarily complex and interwoven. Under conditions of rapid changs, the full conse-
quences of policy actions are difficult to pradict and policy objectives are difficult to
define. In addition, the ralationships betwsen stata and federal actions aras poorly undarstood,
involving issues of equity among. individuals and regions, and issues of aenvironmant, health,
safety, and land use. Simpla solutions should not be axpacted in such a policy arsa. However,
a number of recommendations ars presented because policy decisions should be made on the basis
of the best information available when the political procsss demands they be mada. The
briaf summary presented here necessarily omits most of the rationale for our conclusions and
racommendations, as wall as a number of subsidiary conclusions. The intersstsd rsader should
consult the full report for these additional details.

(ZNERGY POLICY, ENERGY-CONSERVATION, ENERGY~-TECHNOLOGY, ENVIRONMENT)

ST77 10132 QVERVIEW

Quarles, J., (Environmental Protaction Agency, Washington, DC), Capturing the Sun Through
Bioconversion, EDB-77:047342

Diminishing fossil fuel rasources and ths growing dependence on foraign oil supplies
necessitata energy conservation. Some arsas in which this might be achieved are outlined,
but conservation will not creata new energy supplias. Development of altsrnacives to imported
0il has detrimental environmental effmcts. These are briefly discussed for fossil and con-
ventional nuclear anergy, synthetic fusls from oil shals and coal, breeder rsactors, geothermal
anergy, and offshore oil and gas recovary. The implementation of biocconversion, both to dispose
of wastes while producing energy and to develop biomass for energy conversion, offers an
altarnative without many of the serious environmental problems associated with other energy

sources. The environmental problems presentsd by this alternative must, however, be carsfully
avaluated.

(BICMASS, ENERGY-CONSERVATION, EINVIRONMENTAL-EFFECTS, WOOD)

ST77 10133 ENERGY - LOS ANGELES TACKLING TEE CRISIS: PROCEEDINGS OF THE SECOND GREATER
LOS ANGELES AREA ENERGY SYMPOSIUM, LOS ANGELES, CA, MAY 19, 1976

Robinson, J.W., (McOonnelil Douglas Astronautics Co., Huntington Beach, CA), Los Angelaes Council
of Engineers Scientists ?rocsedings Series, 7V 2:256, 1376, Westarn Periodicals Co., Nerth
Hollywocod, CA, Symposium Sponsorsd by the LACES, ANS, ATAA, AICHR, AACE. ISGE, ASCE, IEEE,
PMI, WESA, and AIME, Por Individual Items See A77-26077 to A77-26091, A77-26076

Attention i3 given to altarmate funels (such as mathans, solid waste, oil shale, atc.),
conservation and the environment, wind powar, geotharmal/solar/hydraulic/wave anergy, and
eanergy economics. Particular papers ars on electrical energy as a sulfur dioxide air pollutrion
control stratagy, sconomic considerations in selecting a nuclear vs. coal plant, wiadmill
optimization, power production from high salinity geothermal watsrs, and harnessing the ocean
wacars, swells and tides.

(CONFERENCES, ENERGY-TECSNOLOGY, ECONOMICS, ENERGY-CONSERVATION, ENERGY POLICY, ENVIRONMENT-
EFFECTS, CALIFORNIA, WAVES, WIND, TIDES)

§T77 10134 PERSPECTIVES IM ENERGY: 1976

Shultis, J.X., (Kansas Stats Univ., Manhattan, KS), 429 p., Aug 2, 1976, CES-17

This compilation of seventsen lecturas is based on prasentations from summer workshops leld
at Kansas State Univaersity. Information is covered on tha currant status of the energy situation
to alternats anergy options. Lacture titles are: Energy and Civilizacion, J. K., Shultis:
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Znergy Resources, T.W. Lester; Current U.5. Energy Systems, J.X. Saultis; EZnergy Conservation
and Tuture Impact, T.W. Lastar; Conventional Electrical Znergy 2roduction, T.W. Laster; Nucl=ar
?ower Reactors, J.X. Shultis; Zlectrical Generation and Distribution, T.W. Lester; Dirsct Use
of Fossil Fuels, N.D. EckhofZ; Use of Solar and Wind Energy as Alternative Znergy Sources, J.T.
Pytlinski; Other Tuture EZnergy Alternatives (geothermal, biomass, ocean thermal energy conver-
sion, shale oil, tar sands, wastes, tidal and wave energy, Zusion reactors, coal conversion,
fuel cells, and new enerqgy storage concepts), A. Coulson; Pinancial-Consideration, N.D. Eckhofs
Radiocactivity and Biological Effects of Radiation; J.K. Shultis; Znvironmental Pollution From
Energy Production, N.D. Eckhoff; Environmental Effects of Consumption, J.X. Shultis; Risk/
Benafit Considerations, J.K. Shultis; Towards a National Energy Policy, J.X. Hamilton; and Plan-
ning and Licansing an Electric Power Plant, J.X. Shultis.

(WORKSHOPS, ENERGY-CONSERVATION, WIND, BIOMASS, TIDAL, WAVE, FPINANCIAL-CONSIDERATIONS, ENVIRON=-
MENTAL-EFFECTS, NATIONAL POLICY, OCEAN AT)

ST77 10135 FORMULATION OF EZNERGY POLICIES: THE CASE OF WEST AFRICA

Soussou, J.E., Seifert, W.W., (MIT, Cambridge, MA), Heliotach and Dav, Prcc of the Int Conf,
Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal Assoc, Cambridge, MA, V 2:609~635,
16 refs, 1976

A set of models, developed for Wast Africa, illustratss the role of modeling in the formula-
tion of long-term energy policies. These models yield energy demand projections and costs
associataed with alternative 2nergy policias over the period 1970-2000. They focus on the ctrade-

offs entailed in the high initial costs of developing local resscurces as opposad to importing
hydrocarbon fuels.

(MODELS , ZNERGY POLICY, LONG-TERM)

ST77 10136 SOLAR ENERGY, GEOTHERMAL ENERGY, GRAVITATION IN COMBUSTION WITH ROTATIONAL ENERGY
ON THE QUESTION OF ZCONOMICAL UTILIZATION OF INEXHAUSTIBLE ENERGZ SOURCES WHILE
SHOWING CONCERM FOR THE ENVIRONMENT

Stoy, B., (Rheinisch-Westfaelisches Elektzizitaetswerk A.G., Essen, Germany), Energie-Verl.,
Heidelberg, Garmany, EDB~77:061488, In Garman

The following so-callad r=newable sources of energy are taksn into account: aearth's ccre,
earti's crust, river water, ground water, glacier ice, sea watsr, waves, tidaes, wind, ambient
air and solar radiation. Six of these aleven sourcaes of anergy will not be considerad in the
light of the basic conditions outlined above, as is explained in the report. The ramaining five
sources of energy are comparsd with aach other in a detailad study witl respect to the tachnical
systams needed to utilizea them, their economics as against competing scurces of anergy, avail-
ability, acological impact and their posaiblae contribution in 1990 on the basis of today's enargy
requirement. It amerges from the study that by far the best possibilities are cffered by ambient
air, a source of energy simply over-looked in system studies so far. Sincs the direct or in~
diract use of solar energy is not fsasible either tschnically or physically without the applica=
tion of electricity.

(ECONOMICS, ZCOLOGICAL-IMPACT, COMPARATIVE-EVALUATIONS, FERASIBILITY-STUDIES, GERMANY, TIDAL-
POWER, WIND)

ST77 10137 REGENERATIVE ENERGY SOURCES

Stoy, 3., (Wehlmann, Essen, Garmany), Ergebniss Von Entwicklungsarbeiten Zur Nutzung Der Sonnen-
anergie, EDB-77:043282

This initatory paper referring to the raport and discussion meeting by RWE-Anwendung-
stechnik gives a survey and shows tha charactaristics of ragenerative energy sources such as
ground, ground watsr, running water, ambient air, solar radiation. The utilization of these
anergy sources raquires current, the production of which cannot be substituted for this reason.
A concept for energy supply in the futurs is developed.

(GERMANY, OVERVIEW)

ST77 10138 PLACE AND ROLE OF VARIOUS ENERGY RESOURCES IN ENERGETICS OF THE FUTURE

Styrikovich, M.A., (Academy of Sciences, National Committee for Heat and Mass Transfer, MOSCOW,
USSR), In Altarnative Energy Sources, p. l1-17, 1976, Academic Prass, Inc., New York, NY, Hemis-
phers Publishing Corp., Washiangton, DC, A77-31467 13-44, AT77-31468

An evaluation is conducted regarding the significance of various sources of ensrgy, taking
into account the situation during the first three quarters of the 20th century and future develcp-
Tlents. Estimates are cbtained concerning the main categories of the world energy sources, giving
attention to oil, natural gas, ccal, nuclear fuel, solar energy, hydraulic resources, geothermal
resourcas and power resources related to the energy of wind, tide, sea current and waves.
Cavelopments concerning the growth in energy demand are considered and energy supply prospects
are investigated.

(ENERGY-TECHENOLOGY, TIDEPCWER, WIND, WAVES, ENERGY-DEMAND, OCEAN AT)
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ST77 10139 TECHNOLOGY FORECASTING FOR THE FOUNDRY INDUSTRY OF INDIA

Vyas, 3.J., Bowonder, 3., Rohatgi, ?.X., (Indian Inst. of Science, Bangalora, India), Int. Cast
Met. J., V 1:35-38, N1, Mar 1976, EDB-77:043426 .

The potential use of tachnological forecasting (TF) in planning future research, development
and production in the foundry induscry of India is discussed. The likely production lgvels of
major ferrous castings have been derived for the next 25 yvears, using trend extrapolation tech-
niques. Priority impearatives for R and D and production intrastructure for the foundry industry
of India is considered and a desirable scenario of the Indian industry in the year 2000 is der:_.veq.
Some of the important imperatives for the Indian foundrias are increased production of ductila
iron, Al- and Mg-base alloys and die casting of ferrous as well as nonfarrous alloys. To conserve
energy, developmant of high thermal efficiency cupolas and other Ffurnaces, utilization of waste
heats, reduction matarial handling, cutting down risar sizes and casting processas producing
castings requiring almost no cleaning have to be adopted in Indian foundries.

(ENERGY-CONSERVATION, PURNACES, MATHEMATICAL MODELS, WIND)

ST77 10140 WORLD ENERGY SOURCES FOR THE NEXT CINTURY

Watson-Munro, C.N., (International Solar Energy Society, Highett, Australia), International
Solar Energy Society Symposium, 13973, INIS-MP-1472, EDB-77:049849

Four Zuture energy sources including the fast breseder, fusion, geophysical and solar energy
are dascribed. A discussion is given of the current research 3ituation, the possible davelop-
ments, the resources and the economic, environmental and social consequences of these Iouroptions

{SCCIAL-CCNSEQUENCES, ECONOMICS, ENVIRONMENTAL-EFFECTS)

ST77 10141  ARMCIAIR PROSPECTING: AUTOMATING THE FINDING AND PROCZSSING OF MATERIALS FOR NEW
ENERGY SYSTEMS

Whitney, W.M., PFloyd, E.L., Griffiths, R., Macomber, H.L., (Jet Propulsion Lab., Pasadena, CA),
AIP (Am. Inst. Phys.) Conf. Proc., V 32:297-311, 1976, EDB=77:059203

The materials needed for present and future power systems ars becoming harder and more
axpensive to obtain and the demand for them is growing. Meeting future needs and keeping the
costs down may raquire automating some of the staps in locating and extracting materials and
preparing them for use. An automated systam can be ragarded as a tool that, by augmenting human
information processing and control, makes individual efforts mors productive. Despits large
differsncas in form and in application, all automation systems have some common underlying fea-
tures. These ara illustrated with examples drawn from planetary and undersea axploration, coal
nining and solar-csll fabrication.

(MATERTALS, AUTOMATION, SOLAR~CZLLS, ECONOMICS)

ST77 10142 INDIA AND THE ENERGY CRISIS

Zaheer, S.H5., (Regional Research Lab., Hyderabad, India), Chem. Age, India, Vv 25:609-614, N9,
Sept 1974, EDB=-77:036158 .

Experience has shown that the crsation of the India Central Water and Power Commission was
a mistake because of its bias toward hydroelectric power and its fajilure to plan for adequate
sower supplies, i.e. a goal of about 5 kW per parson. Emphasis should nowbe placed on Zaheer's
sroposal for gasification and liquefaction of coal at the minehead and pipeline transport of the
gas to domestic and industrial users, thus easing the strainon the railroads caused by transport
of coal. The current Indian situation also requires, a.g. a stapped-up search for mineral rea-
sourcas/ a ban on the develovment of hazardous nuclear fission reactors/ a banon the use of fusl
oil for power generation/ a drastic curb in the useaf petroleummiddle distillates coupled with
an attempt to produca more/ and the development of solar and geothermal energy.

(ENERGY POLICY)

11,000 SOLAR QVERVIEWS

ST77 11071 AIAA/AAS (AMERICAN ASTRONAUTICAL SOCIETY) SOLAR ENERGY FOR EARTH CONFERENCE,
PAPERS, 1973

Ancn, (AIAA, New York, NY), ATAA/AAS (Am Astronaut Soc) Sol Energy for Zarth Conf, Pap, Los
Angeles, CA, ipr 21-24, 1975, Publ by AIAA, NHew York, NY, 197S

The volume contains 18 papers presented at the Confarencea. AaAmong the topics covared are
cooling by solar heat, an overview of insolation in the Unitad Statss, ocsan thermal anergy con-
varsion, tropical ccsan thermal nower plants, solar powaer plant design, satallite solar power
stations and others.

(COOLING, UNITED-STATES, THERMAL~POWER, OCTAN—-AT)
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ST77 11072 HANDBOOK OF ZOMEMADE POWER: THE MOTHER ZARTH NEWS

3antam Books, Yew York, NY, 1374, =DB=77:047378
$2.25

Reprint and original articles on using various energy sources including solar energy are
presented. Instructions on how to build and use solar cookers, ovens, neaters, and water
heaters, plus an extensive bibliography are included.

(BISLIOGRAPHIES, SOLAR COOKERS, HEATING, WATER HEATERS)

ST77 11073 LABGE TEST PLANT FOR THE UTILIZATION OF SOLAR ENERGY

Wasser, Luft Betr., V20:528-~529, N10, Oct 1976, EDB-77:04730Q7

A test plant for the utilization of solar anergy in low—-temperatura-spheres with funds of
the Fedaral Ministxy of Technology and Messrs. Energietechnik Gmbh, Essen, constructed in
Wiehl, a climatic resort. Thias plant is thought to be the largest in Europe. The plant, its
tachnical equipment and the conceptions of energy supply ars introduced and the aim and pro-
gramma of the technical and scientific examinations are refarrad to.

(HEATING, RESEARCH-PROGRAMS, SWIMMING-POOLS, GERMANY)

ST77 11074 NATIONAL PLAN FOR ENERGY RESEARCH, DEVELOPMENT AND DEMONSTRATION CREATING ENERGY
CHOICES FOR THE FUTURE VOLUME 2 PROGRAM IMPLEMENTATION-FOSSIL FUELS, SOLAR ENERGY
AND GEOTHERMAL ENERGY

(ERDA, Washington, DC), 409 3., ERDA~-76-1l-VCL-2, N77-19600
AVAIL:NTIS

The federal enargy rasearch, davelopment and demonstration programs now underway are das-
cribed along with possible future efforts. Pinancial data for FY 75, F¥Y 76, and FY 77 are presented.
Energy tachnology programs, supporting technoloqy programs, energy-relatad supporting activitias,
special analyses and an appendix are included. Fossil energy (coal, petroleum, and natural gas),
solar anergy and geothermal energy, ars discussed together with conservation, fusion power,
fission power, and the nuclear fuel cycle.

(ENERGY POLICY, ENERGY-TECHNOLOGY, DEMONSTRATION-DPROGRAMS)

ST77 11075 PRINCIPLES OF SOLAR TECHNOLOGY I: MEETING, 2ad, STUTTGART, WEST GERMANY, OCTCRER
22, 1376, REPORTS

(Meeting sponsored by the Deutsche Gesellschaft Fuer Sonnenenargia), Dautsche Gesellschaft Puar
Sonnenenergia, Munich, West Germany, 312 p., 1976, for individual itams see A77-29563 to A77-
29573, A77-29562, In Garman

Selactive bahavior and selective layer deposition in the case 0of light-transparent covers
are considersd along with the selectivity of absorbing layers, corrosion problems relatad to
the employment of aluminum in collector construction, collectors and heat storage units made
of plastics, the physical principles of photoelectric conversion, the consideration of climatic
data in the prediction of solar-systsm performance, and heat transfer problems in flat piate
collectors. Attantion is given to meteorological data regarding the utilization of solar
anergy, scientific and tachnological principles of latent heat storage, energy considerations
related to the acguisition and utilization of solar energy, and the determination of the per-
formance characteristics of solar collectors.

(CONFERENCZS, ENERGY-TECENOLOGY, CORROSION~RESISTANCE, STCRAGE, METSOROLOGICAL-PARAMETERS,
PLASTICS) ;

ST77 11076 PROCEEDINGS OF THE SOUTHEASTERN CONFERENCZ ON APPLICATION COF SOLAR ENERGYZ, 2nd, 19376

Anon, (ERDA, Oak Ridge, TN), Proc of the Southeast Conf on Appl o2 Sol Eneragvy, 2nd, Baton Rougs,
La, Apr 19-22, 1976, Sponsorsd by ERDA, Oak Ridge, TN, 487 p., 1976, CONP-760423
Avail:NTIS, Springfield, VA

Forty~seven papers by various authors ars presantad. Tha topics discussed are: Collectors,
watar and svace heating, cooling, radiation and thermal performance, design for energy conserva-~
tion, bed ragenerators, solar distillation., air heating, gravel bed thermal stors, solar life
cycle cash flow analysis, solar energy in Florida, North Carolina, India, South Africa, and
Australia, impact of soclar energy utilization, low cost collectors, truncated Winston's collec-
tor for refrigeration, concantrators, computsr directed solar heating, dehumidification, retrofit
watar heating, selective coatings, alectric power systems, weather reprssentation, wind power,
performancs, industrial procsss heating, simulation, swimming pools, pumping, feedmills, storage,
and aquifer storage of esnergy.

(ENERGY-TECENOLOGY, ENERGY-CONSERVATION, DISTILLATION, SEATING, LIFE-CYCLE, FLORIDA, NORTH-
CAROLINA, INDIA, SOUTH-AFRICA, AUSTRALIA)

S§T77_11077 SOLAR EZNERGY -~ A PART OF THE ANSWER

Anon, Power, V121:38-43, N3, Mar 1977




Mainly the direct thermal applications of solarenergy are surveyed. Applicationof thermal
collectors for heating and cooling buildings and for heating liquids, usually water for domestic
or process use, is dascribed and illustrated.

(TEERMAL-APPLICATIONS, COOLING, HEATING)

ST77_11078 SOLAR ENERGY AND DEVELOPMENT

Oct 2, 1976, CONF-760936, Translation of French Raport, EDB-77:05381%
NTIS $3.50 '

A program to speed utilization of solar energy in the ‘Jest African states is recommended.
(AFRICA, RESEARCH-PROGRAMS) i

ST77 11079 SOLAR ENERGY RESEARCH AT GEORGIA TECH

(Georgia Instituta of Technology, Atlanta, GA), 1976, EDB=77:036252

Solar snergy research programs have been underway since 1971 and include projects for the
Federal Govermmant and private industry. The school cooperatas with the Cantrs Nationmal De La
Recherche Sciantifique in operating a solar furnacs in Southern Prance. Martin Marietta Corpora-
tion cooperatas in the construction of a bench model toprovide design and operating data, while
a scale model on the campus demonstrates the capacity to produca clean heat for taesting ceramic
and crystal enduranca. Descriptions of other projects include (1) a central recsiver solar thermal
power svstem to demonstrate alactric power generation by solar thermal conversion, (2) a thermal
3toraga subsystem to store heat in liquids, (3) a S-mw solar thermal tasting facility in New
Mexico to taest axperimental designs of solar equipment, (4) a 400-kwtest facility on the campus
to provide data for improving solar energy steam ganeration, (5) a central receiver open—-cycla
gas turbine design for solar thermal conversion to alectricity, (6§) solar collectors for process
heat, (7) agricultural drying expariments on tobacco, peanuts, and grain, (8) flat-plate coilectors
on an selemantary school for temperatura control, (9) a demonstration solar community cantsr, to
be accompanied by a solar housing davelopment, (10) a solar rock collector for home heating, and
(11) a wind energy conversion systam.

(GEORGIA, INTERNATIONAL~-COOPERATION, RESEARCH-PROGRAMS, THERMAL-POWER, WIND)

§T77 11080 SOLAR ENERGY: SUN IN SERVICE OF MAN

(Ttlandssekretariatat, Stockholm), 1973, EDB=77:041523

Utilization of solar anergy for space heating, cooking, desalination, and pumping are
reviewed.

(DESALINATION, SOLAR COOXKING, HEATING, WATER-PUMPS, QVERVIEW)

ST77 11081 SOLAR ZNERGY UPDATE, JANUARY 1977. ABSTRACTS l-228

(ERDA, OQak Ridge, TN), Jan 1977, 12 issues, SEU-77/1, NTISUB/C/14S, Paper copy available on
subscription, North American Continent prics $27.50/year: singles copy arice PCS3.25/MFS$3.00;
all others write for quote .

Solar Energy Updata (SEU) providas abstracting and indexing coverage of current sciantific
and technical reports, journal articles, confarsnce papsrs and procsedings, books, patents,
theses, and monographs for all sources on solar energy. Tha subject matter covered by SB!;I
includes solar thermal, photovoltaic, biomass conversion, ocsan thermal, heating and cooling,
wind power, and wave enargy. :

(ABSTRACT, INDEX, ZRDA, BIBLIOGRAPHIES)

ST77 11082 NEW FRONTIERS IN SOLAR AND OTHER ENERGY OPTIONS

Abdel-Zameed, M.P., El-Difrawi, A.A., (North Illinois Univ, Dekald, IL), Heliotech and Dav,
Proc of the Int Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal Assoc, Cambridge,
MA, V 2:525=-540, 31 refs, 1376

Nonpolluting options.such as solar energy and related approaches ara discussed. Several
new frontiers in solar technology are dascribed: photosynthesis, synthetic leaf, hydrogen

anergy, wind power, artificial tornados, space colonization, and coionization of marginal
habitats on earth.

(WIND, ENERGY-TECINOLOGY)

ST77 11083 WATER REQUIREMENTS FOR SOLAR ENERGY

Backus, C.Z., Brown, M.L., (Arizona Stats Univ., Tempe, AZ), American Watar Works Association,
Journal, V 68:366-369, N7, 13 rafs, July 1976, 8 Xig, Solar Energy, W77-02122,

Like many of the systems that convert traditional energy sources into more useful for:s,
scme that convert direct solar snergy rsquire water, usually for cooling. The use of several
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forms of energy for converting solar energy and their water ragquirements are discussed and
avaluated., Of the many proposed applicaticns Zor solar 2nergy use, 2lectric power generation
is the one axpected to require the largest amounts of water. Some thermal plants also requirs
significant amounts of water, while the photovoltaic plants require no water. The inter-
dependence of insclation and water availability is a factor in determining the type of solar
power plant that is feasible in a given area. Maps compares the mean annual runoff and ground-
water supplies with the mean daily total or direct insclation, when thers is nothing such as
dust or water vapor batween the sun and the collector. Cooling method and mechanisms are
avaluated and projections regarding the use of solar energy are given.

(ARIZONA, WATER-ALLOCATION POLICY)

ST77 11084 SOLAR ENERGY DEVELOPMENT IN THE USA

Benseman, R.G., (New Zealand Energy Ressarch and Development Committae, Auckland, New Zaaland),
Dec 1374, ¥P-21437, EDB-77:053826, US sales only
Avail:NTIS BCS3.50

A survey of solar energy davelopmants in the USA in 1974 is presented.

(RESEARCH~-PROGRAMS)

§T77 11085 PROCEEDINGS QF FIRST SEMIANNUAL EPRI SOLAR PROGRAM REVIEW MEETING AND WORKSHOP.
VOLUME I - SOLAR HEATING AND COOLING COF 3UILDINGS

308, P., (Atlas Corp., Santa Clara, CA), (Sponsored by EPRI)., 124 p., Proc. held at San Diego,
CA, Mar 8-12, 1976, EPRI-ER-283-SR-VOL-1, ®B-26059%4/7, N77-21721
Avail:NTIS

A brief description of the ERDA solar program covering current and projectad activities
in the thermal applications and alectric applications, solar heating and cooling of puildings
requirements, definition and impact analysis, individual lcad csntar-solar aheating and cooling
ragsidential project, an investigation of methods to improve heat pump performancs and rali-
ability in a northern climate, solar materials and componants tast program, and solar daca
verification project ars discussed.

(CONFERENCES, IMPACT-ANALYSIS)

ST77 11086 SOLAR ENERGY AND ITS POSSIBLE USES. II

Brinkwerth, B.J., Stsinsvoll, 0., Fra Pys. Vaerden, V 37:85-87, N4, 1975, EDB-~77:041453, In
Norwegian

A great advance in the use of solar energy would occur if the energy in solar photons
could be used directly. A suitable single step photocsll for this purpose could have a theo-
ratical maximum conservation efficiency of 45 percant. ?Photochemical procssses could possibly
be used, because these are afficient, however, the photoenergy availabla from the sunm is low.
For universal use, the amount of solar energy requirad is too large to be obtained axcept
through mors conventional methods e.g. storage through gvaporation or by the planting of trass.
The best mathod of using energy from the sun in mors direct ways is by means of smail local
conversion stations. Power can then aasily he brought to isoclated communitiss for watar dis-
tillation and communication aquipment for which power demands are comparatively low.

(PHOTOSYNTHESIS, PHOTOVOLTAIC)

ST77 11087 SOLAR ENERGY - WORLD VIEW

Cohen, S., Consult Eng, Barrington, IL, V 48:104-106,108,.10, N3, Mar 1377
Major solar enargy programs that ars underway in Surope, Asia, the Midaeast and Far Zast,
and Australia are rzeviewed.

{ENERGY POLICY, EURCPE, ASIA, MIDEAST, FAR-EAST, AUSTRALIA)

ST77 11088 POTENTIAL ENVIRONMENTAL IMPACTS OF SOLAR HEATING AND COOLING SYSTEMS FINAL REPORT

Consroe, T.J., Glaser, P.M., Shaw, R.W., 5r., (Booz-Allen Applied Rasearch, Inc., Bethesda, MD),
124 p., BAAR~9075-043-001, EPA-600/7-76~014, EPA~68-01-2942, PB-259970/2, N77-19683
Avail:NTIS .
Potential environmental consequences of solar snergy utilization for heating and cooling
buildings are discussed. Arsas in which both positive and negative impacts aras possiblae are
idencified, the National Research and Davelopment Program directed toward solar heating and
cooling technology is summarized, and a general methodology for estimating the impact on air
pollution of solar energy utilization in urban areas is presented.

{(RESEARCH-~-PROJECTS)

[
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ST77 11089 SOLAR ENERGY RESEARCH IN IRAN

Dabiri, A.Z., (Arya-Mehr Univ, Tehran, Iran), Heliotech and Dev, Proc of the Int Conf, Dhahran,
Saudi Arabia, Nov 2-6, 1375, Publ by Dev Anal Assoc, Cambridge, MA, ¥V 2:639-664, 4 rafs, 1976
The Zollowing major areas ars being pursued: thermal procasses for domestic applications
inciuding development of £lat plate and concentrating collectors, solar wacer heating, space
heating and air conditioning systesms; sclar cells development Zor use as the prime energy

source in remots telecommunication transmission stations; and water dasalination and hydrogen
production with solar energy.

(DESALINATION, THERMAL~PROCESSES)

ST77 11090 SOLAR ENERGY PROJECTS IN SPAIN

De Azcarraga, L., (Com Nac de Energias Espec, Madrid, Spain), Heliotech and Dev, Proc of the
Int Conf, Dhahran, Saudi arabia, Nov 246, 1975, Publ by Dav Anal Assoc, Cambridge, MA, V 2:
§74~630, 1 ref, 1976

Solar energy could provide S5 percant of Spain's enaergy need by the end of the csntury.
The projects carried out by several institutions include solar thermal conversion, air~condi-
tioning, watar heating, and photovoltaic conversion.

(THERMAL~CONVERSION)

ST77 11091 dEAT AND MASS TRANSFER FOR SOLAR ENERGY UTILIZATION

Denton, J.C., (Am Tachnol Univ, Xilleen, TX), Int Semin on futurs Snergy Prod - Heat and
Mass Transfer Probl, Dubrovnik, Yugoslavia, V 1:55-67, 10 refs, Aug 25-30, 1375, Publ by
Hemisphere Publ Corp, Washington, DC, 1976

The basic ralationships which govern the heat and mass transfer processes ancountsred
in solar collectors and energy storage units and some unsolved problems are identified. It
is concluded that the adoption of solar energy systems is not technmology limited although
saveral technological advances would be helpful.

(STORAGE, ENERGY-TECINOLOGY)

sT?7 11092 CONVERSION OF SCLAR ENERGY INTO HEAT

Davin, B., Etievant, C., (CEA Cantre D'Etudes Nuclsaires De Granoble, 38, Francs), (CZA
Cantrs D'Etudes Nucleairss De Fontenay-Aux-Roses, 92, Francs), 1375, CEA-CONP-~3402, EDB-77:
035279, In French

Arqument prevails resgarding the zain parameters involved in the definition of installa-
tions designed to convert by mesans of a thermal machine, solar energy into electrical or
mechanical energy. Between the tamperature of the cold source and the stagnation tempera-
turs, thers exists an optimal tsmperatura which makes for the maximum efficiency of the col-
lactor/thermal machine unit. The optimal operating conditions for diffarent types of collactor
are axamined. Optimization of the surfacs of the collector is dealt with in particular. The
structure and cost of solar installations ars also analyzed with some examples as basis: solarx
pumps of 1 to 25 kW, a 50 mNe electrosolar plant. The cost involves thrae 2ain alements:
the collactor, the thermal unit and the heat storage davice. The latter is necessary for
the integration of diurnal and nocturnal fluctuations of isolation. It is shown that thermal
storage is aconomically payable only under csrtain conditions.

(ECONOMICS, STORAGE, OPTIMIZATION, THERMAL-EFFICIENCY, PRANCXI)

ST77 11093 SOLAR ENERGY IN AUSTRALIA

Dunkle, R.V., (CSIRO, Victoria., Australia), Proc of the Southeast Conf on Appl of Sol Energy,
2nd, Baton Rouge, LA, Apr 1922, 1976, Sponsored by ERDA, Oak Ridge, TN, p. 258-263, 8 reafs,
1976, CONF-750423
Avail:NTIS, Springfield, VA

Outside of the agricultural field the major use of solar energy is for salt production
from sea water. The only other significant use of solar energy is for watsr heating, xainly
for domestic and institutional inatallations.

(AGRICULTURAL, HEATING, DISTILLATION)

ST77 11094 IS SOLAR ENERGY THE LONG-TERM SOLUTION TO THE ENERGY CRISIS?

Dunn, P.D., Slektron Int., V 12:440, 1975, EDB-77:060553, Ian German

A synchronous satellits is briefly described for converting sclar radiation into a micIo-
wave beam for dirscting onto the sarth. Also a solar collector on the aarth's surZaca that
uses an array of mirrors to dirsct solar radiation onto a boiler or furnace is mentiocned.

(SSPS, THERMAL-PQOWER)
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§T77 11095 WORK IN THE EMPLOYMENT OF SOLAR ZNERGY IN SQVIET ASIA

Tedoseev, V.A., Heat. Vent. Eng., V 18:3-4, N205, 1944, EDB-77:060682
Mo abstract available

{STILL, USSR)

ST77 11096 SOLAR ENGINEERING IN ECUADOR

Foster, A.R., (Northeast Univ., Boston, MA), ASHRAE J., V 18:43, N1l, Nov 1376, EDB-77:053866
The need for solar energy usage in Ecuador is briefly discussed. Two solar water heaters
designed by graduated students ara described.

(ECUADOR, EDUCATION-PLANNING, RESEARCI-PROGRAMS)

ST77 11097 FLORIDA SOLAR ENERGY PROGRAM

Harrenstien, H.P., (Florida Solar Znergy Cent, Cape Canavaral, FL), Proc of the Southeast Conf
on Appl of Sol Energy, 2nd, Baton Rouge, LA, Apr 13-22, 1976, Sponsorad by ERDA, Qak Ridge, TH,
P. 224=233, 1976, CONF-760423
Avail:NTIS

The Florida Solar Energy Centar at Cape Canaveral, Florida, its organization, goals,
orogram, and aspirations are presentad. Activitiaes of the Centar during its first year of
operation are listed, and plans for the increasing involvement of solar energy in the lives
of Floridians aras menticned. A plea is made for the astablishment of a cooperative effort
which involves more of the Southeast Region in the activities of the Canter.

(COOPERATIVE-EFFORT, SOUTHEAST)

§T77 11098 EXPLOITATION OF SOLAR ENERGY IN GREECE

Zatzikakidis, A.D., (COMPLES, Athens, Greeca), Heliotech and Dav, Proc of the Iat chf_ ’
Dhahran, Saudi Arabia, Yov 2-6, 1975, Publ by Dev Anal Assoc, Cambridge, MA, V 2:670-673,
1976

Sciantific rasearch sincs 1956 is reviewed and development of solar avaporators, water
heaters, and desalination devices is described.

§T77 11099 ERDA'S SOLAR ENERGY PROGRAM

Herwig, L.0., (ERDA, Washington, DC), ASTM Stand. News, V 3:29, N8, Aug 1975, =DB~77:060556

Ganeral cbiectives in sach subprogram for the next five years ars summarized. Sclar thermal
ocbjectives are to dasign, coastruct, oberats, and evaluata a 10 mW electric, central racaiver
pilot power plant/ a total energy pilot power plant of 200 kW elactzic and 200 kW thermal
size/ and a distributed collector pilot plant. Photovoltaic cbjectives are to reduce solar
array prices to about $5 per peak watt by 1978 through lower-cost fabrication techniques and
aecononmics of increasing production. Wind chjectives ara to develop and demonstIate large-scale
(100 xW to multimegawatt elactric) single-unit wind emergy systems for selected applications.
Bioconversion obiectives ars to design, construct, operats and avaluate pilot plants for con-
version of urban organic waste and agricultural waste matarials to methane gas. Ocsan thermal
objectives are to design and construct facilities for test and evaluation of components and
supsystams for ocsan thermal power plants.

(OCEAN-AT, PHOTOVOLTAIC, RESEARCH-PROGRAMS, THERMAL-POWER, WIND)

§T77 11l00 ENGINEERING UTILIZATION OF SOLAR ENERGY

Hottal, H.C., Proc. Am. Acad. Arts Sci., V 79:313-318, July 1951, EDB~77:041568
No abstract availabhle

(FABRICATION, FLAT-PLATE, PERFORMANCE)

§T77 11101 SOLAR COLLECTORS

Hullmann, H., Schmidt, B., (Technische Univ., Hannover, Germany), Dtsch. 3auz., Fachbl.
2ntwurf Ausfuhrung, V 4:437-441, 1276, EDB-77:053842, In German

The utilization possibilities of solar enargy for the energy supplying of buildings are
hecoming increasingly more significant. Solar research at the momsnt aims predominantly with
a high level of efficiency and therefore making accessible a significant range of applica-
tions for solar technology. Parallel to this are attempts to effact the saving of energy,
be it in thke demand for energy-saving constzuctions for in the increasiag developmer_n: and
application of rational energy utilization by technologists. The most important point of
these activities at the momant, is still technological methods.

A - U
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ST77 11102 RECENT RESULTS IN THE RESEARCE AREA 'ENERGETICS' WITH RESPECT TO NONNUCLEAR ENERGY
RESEARCH

Just, T., (Deutsche Forschungs- Und Versuchsanstal:s Fuer Luft~ Und Raumfahrt, Stuttgart,
West Germany), DFVLR-Nachrichten, p. 334-342, Peb 1977, A77-29300, In German

The considered results are reslated to system analyses for flat plate solar collector
systems, approaches utilizing latent-heat storage units for solar-energy heating systems,
the development of small solar electric-power systems with an output in the range from 10 xW
to 500 kW for an employment in developing countries, and studies of socot formation and oxida-
tion in hydrocarbon combustion. Attention i3 also given to a high-energy laser, an alectzically
axcitad gasdynamics co laser, and a plasmadynamic laser.

(ENERGY-TECHNOLOGY, GERMANY)

ST77 11103 PUTURE DEVELOPMENT WOBRK ON THE UTILIZATION OF SOLAR ENERGY

RKalischer, P., (Wehlmann, Essen, Germany), Ergebnisse Von Entwicklungsarbeiten Zur Nutzung
Der Sonnenenerxgis, ZDB~77:041503, In German

A short prospect for the activities planned by RWE-Application taechniques is given.
(PLANNING, GERMANY)

ST77 11104 HELIOTECINIQUE AND DEVELOPING COUNTRIES

Rara, X.M., Tabet-Aoul, M., (Inst Hydrometeorl da Form et Rech, Oran, Alger), Feliotech and
Dav, 2roc of the Int Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal Aasoc,
Cambridge, MA, V 2:636-640, 1976, In French

Means of advancement of solar energy utilization in agriculturea and indusery through
tachnology transfar, are discussed.

(ECONOMIC, SOCIOLOGICAL-EFTECTS, TECHNOLOGY-TRANSFER)

ST77 11105 HELIOTECHNIQUE AND DEVELOPMENT, VOLUME 1 AND VOLUME 2, 1376

Kettani, M.A., ed., Soussou, J.Z., ed., (Univ of Pet and Miner, Dhahran, Saudi Arabia),
Heliotech and Dev, Proc of the Iat Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev
Anal Assoc, Cambridge, MA, 2 vols, 1516 p., 1976, In English and French

One hundred twenty one papers by various authors ars presented. The topics discussed
are: Measursments, spactral distribueion, collectors, accsptors, thsrmal conversion, heat
trzansfer, watsr heating, concsntrators, cell panels, mirrors, storage, hydrogen production,
photovoltaic conversion, photoselectrochemistry, solar thermal power Jgensration, Rankine cyclae,
sucalyptus fusl plantation, heating, cooling, refrigeration, combined solar and petroleum
snergy systems, solar agriculturs, decontamination, drying, water pumping, grsenhouses distilla-
tion, desalination, demineralization, transportation systsms, geothermal snergy, and national
programs.

(QVERVIEWS)

ST77 11106 STORAGE OF SOLAR ENERGY IN THE FORM OF POTENTIAL HYDRAULIC ENERGY

Rettani, M.A., (Uaiv of Pet & Miner, Dhahran, Saudi Arabia), Heliotsch and Dev, Proc of the
Int Conf, Dhahran, Saudi Arabia, Nov 2-5, 1975, Publ by Dev Anal Assoc, Cambridge, MA, ¥V 1:
492-498, 5 refs, 1976

In arsas whera topography and solar energy income are compatible, solar anergy could be
used to pump watsr up to a higher lsvel to ba stored behind a dam. The stored water can
then be used to produce hydroslectric energy in the conventional manner. The used water will
then flow down t0 a reservoir at a lower level to be pumped up again in a closed cycle. For
the systsm to be effective, lossas of water by evaporation should be minimized, since watex
is acting here as a working fluid only. The feasibility of such a schema is scudied.

ST77 11107  HYDEL AND SOLAR POWER FOR PAKISTAN

Khan, M.I., (Univ of Eng & Technol, Lahore, Pakistan), deliotach and Dev, Proc of the Int
Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal Assoc, Cambridge, MA, V 2:576-
582, 1976

Hydroelectric energy resources are raviewed and closing of the energy gap is discuss_od.
Solar energy may be converted dirsctly into elactricity by the photovoltaic effact. It is
suggested to use it for the large scale production of electric power (1000 mW). Costs ars
compared with power produced “rom other sources. With the prasent silicon solar csll technology,
it is possible to design a large-scale powaer station and the calculations are carrigd out for
a terrestrial 1000 mW station. A solar station located in Lyallpur with 540 cal/cm* day nmean
daily solar radiation on a horizontal surface would raquire 9 km<d to generate a peak alectIic
power of 1000 mW. Its daily oroduction would e 5.85 million kWhr.

(HYDROELECTRIC, PAKISTAN, PHOTOVOLTAIC, LARGE-SCALE, OVERVIEWS)

20




11112

ST77 11108 STATUS OF GOLDSTONE SOLAR ENERGY SYSTEM STUDY OF THE FIRST GOLOSTONE ENERGY PROJECT

Lansing, F.L., (JPL, California Inst. of Tech., Pasadena, Ci), In It's tha Deep Space Network,
p. 120-140, See N77-21110 12-12, ¥N77-21128
Avail:NTIS

The results reached by the DSN engineering section and private consultants in the raview
of the initial plan of the Goldstone =nergy project are summarized. The main chjectives were
in the areas of energy conservation and the application of solar~driven systems Zor power and
hydrogen generation. This summary will provide background data for management planniag
decisions both to the DSN engineering section and other organizations planning a similar program.
The raview showed that an add-on solar driven absorption refrigeration unit with its associated
changes to the existing system was not cost-effactive, having a payback period of 29 years.
Similar economically unattractive results were found for both a solar-hydrogen and a wind-
aydrogen generation plant. Howaver, cutting the hydrogen generation linkage from this plant
improved its economic feasibility.

(ENERGY-CONSERVATION, ENERGY-TECHNOLOGY, WIND, MANAGEMENT-PLANNING, ECONOMIC)

ST77 11199 SOLAR ENERGY

Matthoefar, H., ad., (Umschau Verl., Frankfurt Am Main, Germany), 1976, EDB-77:041504, In
German

The prasent publication contains the original manuscripts of the 17 lecturas held at
the Status Seminar on Solar Engineering on September 24th and 25th, 1975 at the University
of Stuttgart. Iavited to these lectures were all those institutions and rfirxrms which work
on projects in the field of the utilization of solar enerqgy supported by the Federal Minisery
for Research and Technology.

(MANUSCRIPTS, FEASIBILITY-STUDIES, GERMANY, PLANNING, ECONOMICS, SYSTEMS-ANALYSIS)

§T77 11110 APPLIED SOLAR ENERGY AN INTRODUCTION, 2ND EDITION - 3CCK

Meinel, A.3., Meinel, M.P., (Arizona, University, Tucson, AZ), (Research Supported by %the
Mulcahy Foundation, Helio Associates Corporats Research Punds, and NSP Reading, MA, Addison-
Weslay Publishing Co., Inc.), NSF GI-30022, NSP GI-36731, NSF GI-41895, 667 ., 1377, a77-
33445, 2CS17.95

After a brief raview of the history of solar energy applications, the book considers the
energy rascurca, giving attsntion to solar £lux and weather data and solar energy availability.
The optics of solar collection is examined in detail with consideration of luminance, refrac-
tive optics, mirror optics, fixed-mirror collectors, and optical surfaces. Absorption, transfer
and storage are discussed and such applications as thermodynamic utilization cycles, and
dizect conversion to alectricity are axamined.

(STORAGE, THERMODYNAMIC-CYCLZS, THERMAL-POWER)

ST77 11111 NATIONAL SCIENCE POUNDATION (U.S.A.) SOLAR ENERGY PROGRAM

Yukherjee, T., (Natl Sci Found, Washiagton, OC), Heliotech and Dev, Proc of the Int Conf,
Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal Assoc, Cambridge, MA, V 2:696-701,
1376

The 3ain objactives and major accomplishments of the United Statas' solar energy program
initiated under the federal leadership of the National Science Foundation are reviewed. The
overview includes a briaf historical background, approach and program organization. Six
terrestrial application arsas of solar energy are addressed in the national program: (1)
heating and cooling of buildings: (2) solar thermal enexrgy conversion; (3) wind energy conver-
sion; (4) ocsan thermal ensrgy conversion: (5) photovoltaic energy conversion, and (6) bio-
conversion to fuels. The new research and applications projects ars addressed to innovative
technologies and systems having aigh risk, but high potential payoff.

(UNITED-STATES, OVERVIEW)

ST77 11112 SOLAR ACTIVITIES IN NORTH CAROLINA CIRCA MARCH 1376

Yeal, C.L., (North Carolina Sci & Technol Cant, Research Triangle Park, NC}, Proc of the South-
east Conf on Appl of Sol Energy, 2nd, Baton Rouge, LA, Apr 19-22, 1975, Speonsared by ESRDA, Oak
Ridge, TN, p. 234-243, 5 refs, 1976, CONP-760423
Avail:NTIS, Springfield, VA ,

Space heating and domestic hot water are coveraed including govarnment anolyemen;s,
university research, manufacturing, developers, custom builders, consultant and individuals.

(GOVERNMENT- INVOLVEMENTS, UNIVERSITY-RESEARCH)

21



ST77 11113 GEOTHERMAL ENERGY IN SAUDI ARABIA AND ITS USE IN CONNECTION WITH SOLAR ENERGY

Otkun, G., Sayigh, A.M., (Univ of Riyadh, Saudi arabia), Heliotech and Dev, Proc of the Int
Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal assoc, Cambridge, MA, V 2:583-
5385, 9 refs, 1976

Geothermal energy can be aextracted from hot s3prings and deep aquifers. The possibility
of combining solar and geothermal energy to produce fresh water and electricity is discussed.

(DESALINATION)

ST77 11114 OPENING ADDRESS

Perrot, M., (COMPLES, Marseille, France), Heliotech and Deav, Proc of the Int Conf., Dhahran.
Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal Assoc, Cambridge, MA, V 1l:13-24, 1976, In French
Theoretical rasearch and practical applications of solar enargy, and organization of
COMPLES, the Meditsrranean Coopaeration for Solar Energy, ars reviewed. Future uses in

developing countries are suggested in view of the fuel shortage.

(THEORETICAL~RESEARCE, PRACTICAL~APPLICATIONS, MEDITERRANEAN~COQOPERATION, DEVELOPING-COUNTRIES)

ST77 11115 SOLAR TECHNOLOGY SOLAR ENERGY IN PRACTICAL APPLICATION, 3RD REVISED AND ZNLARGED
ZDITION - GERMAN BOOK

Rau, H., (Munich, Udo Pfriemer Verlaqg GMBH), 239 p., 1976, A77-33113, In German, PCS1l5.60

The book provides an ovarview of the vast range of applications to which solar energy has
been put throughout the world. The solar programs of diffarent countrias are raviawed, and
the basic design and operation of a number of actual engineering rsalizations ars dascribed,
including solar stills for desalinization, room heating, sun houses, sclar-driven air condition-
ing with heat puxps, solar cookers, solar malting ovens, solar cealls and battsries, and solar
motors. Puturs projects for solar technology ars also discussed, including a central solar
power station, solar mirror in earth ozrbit, aexploitation of ocsan thermal gradients, and
magnetohydrodynamic generators driven by solar heat.

(ENERGY-TECINOLOGY, STORAGE, HEAT-PUMPS, OVERVIEW, OCZAN-AT)

ST77 111186 SOLAR ENERGY AND ZNERGY CONSERVATION

Rush, W.7., (Instituts of Gas Technology, Chicago, IL), 1976, CONF-760583--~1, EDB-77:041506
Today's collection, storage, and utilization of solar energy is at the stage that, in
the short term of the next 10 to 20 years, solar snergy can be applied in the heating and cooling
of buildings as well as in heating watar. If a rational program can be adoptad, rIsasonable
projections indicats that by the year 2000, energy savings in fossil fuels can reach 170 billion
kWhr while the value of such savings in 1970 dollars would be $4.5 billion/yr. Despite the
apparent desirability of achieving these goals, many factors will affect the rate at which it
is achiaved. Tachnical achisvemants, economics, anvironmental pressures, enerdy costs and
institutional barriers of the construction industry itself, and the roles played by the federal
government, local government, and the financial communities will all have an affect upon the
acceptanca of solar energy in the short tarm. A discussion of some of these interrelationships,
potantial stratagies that might develop, and their expectsd consequences is presentad.

(INSTITUTIONAL~-BARRIERS, ENVIRONMENTAL, GOVERNMENT, ECONOMICS, PLANNING)

ST77 11117 COMPOSITE METHOD OF PLOTTING PRODUCTIVITY PROVISION CURVES OF JOINTLY UTILIZED
SOLAR AND WIND ZNERGY PLANTS

Saliava, R.B., (Tashkent Electrotach. Inst. of Commmun.), Galiotskhnika, Vv 4:52-56, 1976,
EDB~77:054020, A77-29534, In Russian ;

A method of composite plotting of a resultant summary curve of provision of productivity
of a ;olar and a wind energy plant jointly used for ensrgy and water managamsnt purposes is
considered.

ST77 11118 EXPERIENCE OF EVALUATION OF THE RELIABILITY OF SYSTEMS OF POWER SUPPLY FROM RE-
NEWABLE ENERGY SOQURCES BY TWO-MODAL DJISTRIBUTION CURVES

Salieva, R.B., (Tashkent Elsctrotasch. Inst. of Commun.), Geliotekhnika, Vv 4:57-62, 9 rafs,
1976, EDB-~77:054021, In Russian

The power supply considered as an example ralates to a radio rslay communication system
which is to be aquippad with wind and solar power plants supplemented occasionally by a
diesel power plant. Mathematical description of the function of distribution of the langth
of the period of operation of an alectric storage battary wSsub $phi$$ hy means of a two-
modal curve is considerad. The parametsr w$sub $SphiSS charactarizes the distribution of the
length of continuous functioning of the apparatus controlling the work of the alectric storage
battervy. This is important if one is to take into account that 30-9%5 percent of the ensrgy

consuned is to be sroduced by wind energy or solar anergy plants working jointly with an elec-
tIic 3storage battery

(STORAGE, MATHEMATICAL MODELS, WIND)
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ST77 11119 BASIS FOR DEVELOPING A SOLAR EINERGY INVENTORY

Salieva, R.B., (Tashkentskii Zlektrotekhnicheskii Institut Sviazi, Tashkent, Uzbek SSR),
Geliotekhnika, ». 61-77, N6, 1976, A77-25360, In Russian

The paper examines some of the principles of developing a solar energy iaventory on the
basis of a mathematical model, by the parameters of which it would be possible to determine
the productivity of a solar energy facility of any design and establish its effactiveness and
suitability for various types of landscapes. The mathematical model is considersd from unified
viewpoints of steochastic process theory. Modeling algorithms are given and results of computer
calculations are givan in tables, from which one can deduce the p:oduct;vzty and utilization
factor of the rated power of facilities of arbitrary design.

(ACTINOMETERS, ENERGY-CONSERVATION, RADIATION-DISTRIBUTION, COMPUTERIZED-SIMULATION, MATHE-
MATICAL MODELS)

ST77 111290 EXEZRGY CONSIDERATIONS RELATED TO THE ACQUISITION, SUPPLY, AND UTILIZATION OF
SOLAR ENERGY

Suter, P., Nicolascu, T., (Lausanne, Ecole Polytechnigque Federala, Lausanne, Switzerland),
Ceutsche Gesellschaft Fuer Sonnenenergie, Munich, p. 237-282, 1976, In Principles of Solar
Technology I; Meeting, 2nd, Stuttgart, West Garmany, Oct 22, 1976, Reports, A77-29562 12-44,
A77-29572, In Garman

The exergy concapt provides an evaluation measura for chemical and thermal energy in its
relacion to mechanical and electrical enesrgy. A msaningful application of the exergy concept
is related to invegtigations concexning the replacement of oil-based heating technology by
alternative approaches. Attention is given to the exergy equivalencs of various forms of
anerqgy, the study of axergy chains, cthe consideration of the systam solar collector-watar
storage tank on the basis of the exsrgy concept, and an example for the evaluation cf energy
chains.

(CHEMICAL-ENERGY, THERMAL~-ZNERGY, ENERGY-TEZCHNOLOGY, STORAGE, TECHNOLOGY-TRANSFER, EXERGY-
CONCEPT)

ST77 11121 SOLAR ENERGY AS A CONTRIBUTION TO THE ENERGY CRISIS

Tabor, H.2., (National Physical Lab. of Israel, Jerusalem), 1973, NP-21255, EDB~77:047314,
US Sales Only
Avail:NTIS HCS3.50

The fact that the sun is the primary sourca of energy used on earth has created the impres-
sion in some quarters that solar energy is the answer to the energy shortage. It is the purpose
of this paper to put the matter into proper perspectiva, to see claarly the difficulties and
to decarmine to what axtent and over what time scale solar radiation can contributs to our
usable energy sources. Very long-term projections running into the next century and based upon
a continuing growth rats in the world's energy consumption have suggested that finally the
sun will be the major source of energy. But we are concarned with the next decade -~ or at
most the remainder of the twentieth century - when, as will be seen, solar energy can be
expectad to contribute only a part - but perhaps a significant part - of our energy needs.

(LONG~TERM, ECONOMICS, SOLAR-PONDS, NEAR=-TERM)

ST77 11122 STATE OF THE ART AND APPLICATIONS OF SOLAR TECINOLOGY IN ISRAEL

Tabor, H., Belkin, G., (Scientific Research Foundation, Jerusalem), ASHRAE J., V 18:44-46,
N1l, Yov 1376, EDB~77:053867

Solar energy davelopments in Israel are discussed in terms of collectors, systems and
simulation, auxiliaries, architecture and climate, testing and standards, cooling, heat pumps,
and solar heating and ccoling. Activities of Miromit, Ashkelon Metal-?roducts Ltd. are
described briefly.

(RESEARCH=-PROGRAMS)

§T77 11123 ROLE OF SOLAR ENERGY IN DEVELOPING COUNTRIES: PROSPECTS FOR MALI

Traors, C., (Lab de l'Energie Solairwe, Bamako, Mali), Heliotech and Dav, Proc of the Int Conf,
Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev anal Assoc, Cambridge, MA, V- 2:641-6358,
1976, In French

Resaarch projects of the National Laboratory of Solar Energy in water heating, distilla-
tion, drying, coeoking, water pumping, and theorstical investigations, are reviewed.

ST77 11124 FOR THE ADVANCEMENT OF SOLAR TECHNOLOGY: THE GEZRMAN ASSOCIATICN FOR SOLAR ENERGY
HAS 3EEN FOUNDED

Urkbanek. A.. Sanit. Heizungstech., ¥ 40:6233, N11, 1975, BEDR-77:047306; In Garman
On l7th Octcber 1975, the uerman Association for Solar Energy (DG3) was Zounded in
Munich by a circle of scientists, artisans, and journalists who had been active for several

months. The DGS thought that it was an ideal union Zor the advancement of solar energy



utilization and for the speedy introducticn of solar tachnology in the Federal Republic of
Garmany. The purpose of the Association is to promote the exchange of knowledge between
science, industry, departments of sanitacion and heating, architects and duilding contractors,
as wall as all the private individuals and groups interestad in solar technology.

ST77 11125 CTILIZATION OFP SOLAR ENERGY - 1. WHY AND HOW OF SOLAR ENERGY UTILIZATION

van Straaten, J.F., (Res Inst, Counc for Sci & Ind Res, Pretoria, South Africa), Proc of the
Southeast Conf on Appl of Sol Energy, 2nd, 3aton Rouge, LA, Apr 19-22, 1976, Sponsored by. ZRDA.
Cak Ridge, TN, p. 2-10, 9 refs, 1976, CONF-760423
Avail:NTIS

various aspects of solar radiation and of units using it, are raviewed. Design of collec-

tors and building adapted to solar heating and cooling is discussed for differing climatic
conditions.

(CLIMATIC~-CONDITIONS, SOUTH-AFRICA)

ST77 11126 UTILIZATION OF SOLAR ENERGY - 4. SOLAR SPACE HEATING AND COOLING AND OTHER USES
OF SOLAR ENERGY IN WARM COUNTRIZES

van Straaten, J.F., (Ras Inst, Counc for Sci & Ind Res, Pratoria, South Africa), Proc of the
Southeast Conf on Appl of Sol Energy, 2nd, Baton Rouge, LA, Apr 19-22, 1978, Sponsored by ZRDA,
Oak Ridge, TN, p. 67-87, 17 rafs, 1976, CONF=760423
Avail :NTIS

Direct and indirect systems, absorption cooling, photoveltaic, and photothermal power

generation are discussed. Applications for cooling, crop drying, and distillation are illus-
trated.

ST77 11127 1977 A CRUCIAL YZAR POR SOLAR ENERGY

Walton, J.D., Jr., (Georgia Inst of Tachnol, Atlanta, GA), Consult Eng, Barxrington, IL,
v 48:69=-79, N3, 31 rsfs, Mar 1977

The author discusses how far ERDA will be able to axploit solar energy detarmined by
the energy priorities that are set by the new Administration.

(ENERGY POLICY, EZRDA, GOVERNMENT-POLICIES)

ST77 1l128 PLASTICS IN ENERGY-CONSERVATION AND SOLAR HEATING (EN)

White, J.S., (Kalwall Corp, Manchester, NH), Plastics World, Vv 35:57, N3, 1977
No abstract available

§T77 11129 FLORIDA SOLAR ENERGY PROGRAM

Yarosh, M.M., (Florida Solar Energy Cant, Cape Canaveral, PL), Proc of the Annu ASME Symp,
léth: Energy Altarnatives, Albuquargue, NM, Feb 26-27, 1376, Publ by ASME, New Mexico. Sect,
Vew York, NY, p. 125-130, 1976

The program of the Canter is divided into three major categories, or divisions. These
are Zducation and Information Systams, Research, Development and Demonstration, and Energy
Systems Analysis. Programs within these divisions are 30 structursd to allow a total solar
anergy servica to the people of the Sunshine State. Sub-program arsas include information
disseminacion, tschnical assistance, seminars, short courses, on-the-job training, briafings,
sublications, news-letters, displays, basic research, applied research, technological develcp-
ment, demonstrations, testing and standard work, energy utilization studies, econcmic and life-
cycls cost studies, systsms analysis work, identification of barriers to implementation,
socic-economic impact evaluation, and legislative altarnative activities.

(EDUCATION-INFORMATION, LIFE~CYCLE COST, SOCIO-EZCONOMIC IMPACT)

ST77 lll3o SARRIERS TO THE APPLICATION OF SOLAR ENERGY - THE PLORIDA EXPERIENCE

Yarosh, M.M., Beaty, K.D., (Florida Solar Energy Cent, Cape Canaveral, FL}, Proc of the South-
aast Conf on Appl of Sol Enargy, 2nd, Baton Rouge, LA, Apr 19-22, 1976, Sponscrad: by EZRDA.,
Qak Ridge, TN, p. 286-295, 2 refs, 1976, CONF-760423
Avail:NTIS

The Florida Solar Energy Center's activities in rssearch, development, demonstration,
information dissemination, legislative alternatives, and other actions that would increase
and improve the application of solar energy within the Stats of Plorida are dascribed.

(LEGISLATIVE~ALTERNATIVES)

24




11133712034

ST77 11131 SOLAR ENERGY: A CURRENT OVERVIEW. A3 COMPREHENSIVE LOOK AT THE SOLAR EVENTS
QF 1976

Yallott, J.I., (Arizona State Univ., Tempe, AZ), Heat., Piping Air Cond., ¥V 48:50~37, N7,
July 1976, ZDB-77:035255

An attempt is made to summarize what is happening toeday in the private and public sectors
of the economy to bring about the economical use of solar energy.

(ECONOMICS, REVIEWS)

S§T77 11132 QUALITY CATEGORY IN SOLAR ENGINMEERING

Zakhidov, R.A., Panov, P.A., Sokolaov, V.N., (Cantral Planning-Design 3ureau of Scientific
Instrument 3uilding, Tashkent, USSR), Appl. Solar Energy, USSR, Vv 1.2:1-7, N3, 1976, EDB-
77:060714, English Translation

The fundamentals of qualimetrics aras briefly oresented. The need for utilization of
qualimetric methods in evaluation of the quality of various solar apparatus i3 shown. A

hisrarchic scheme for the guality propertias of a radiant-energy concentrator is presentsd
for discussion.

(QUALIMETRICS, OPERATION, PERFORMANCE)

§T77 11133 VIEW OF SOLAR ENERGY DEVELOPMENT

Zoerb, E.G., (Honeywell, Inc), SME Tesch Pap Ser :M, 20 p., 1376, Manuf Manage Prod Oppor Coni,
Dearborn, MI, May 25-27, 1976, Pap EM76-302 .

Two hasic problems stand in the way of the rapid commercialization of solar energy.
Tirst, tha geographic mismatch between tha high solar insolation arsa of the soutawest, the
high heating requirsments of the north, and the high population density of the east coast.
Second, the high initial cost of the installed systams and the relatively slow aconcmic payback
through the displacemsnt of conventional fuael. This paper presents a view of some develop-
ments undarway to solve thase problems and an assessmant of the type of aquipment, apolication
and aconomics which ars to be expected from the solar energy industry in the near Ifuture.

(ECONOMICS, COMMERCIALIZATION)

12,000 ECONOMICS AND LAW

ST77 12032 DEVELOPMENT OF ECONOMICAL SOLAR BATTERIES IN THE USA

Elektrotsch. Z., B, V 28:740~-741, N20, 21 rafs, Oct 1976, BEDB~77:041486, In Garman
No abstract available

(ECONOMICS, RESEARCI-PROGRAMS, ZRDA)

ST77 12033 ENERGY RAT® INITIATIVES. STUDY OF THE INTERFACE 3ETWEEN SOLAR AND WIND ENERGY
SYSTEMS AND ELECTRIC UTILITIES

(MITRE Corp., McLean, VA), 106 »., Mar 31, 1377, FEA/G~-77/127, PB-265 §07/2WE

The implemenvation of alternative utility rate stIucture as raquired by the Znergy
Consaervation and Production Act could easily impact the aconomics of futures solar heating and
cooling systams for buildings (SHACOB). It is expectad that such variatiens ia SHACOB economics
may affect the dasign of these systems and their rats of market penerration and ultimatsly
impact the backup energy load that they placs on the utilities. This report discusses the
problem in tarms of seven key issues, and suggests seven possible actions government and
regqulatory hodies may wish to consider.

(ECONOMICS, GOVERNMMENT)

ST77 12034 ENERGY RESEARCE AND DEVELOPMENT AND SMALL 3USINESS. PART 2A. APPENDIXES. SOLAR
ENERGY (CONTINUED): THE SMALL 3USINESS AND GOVERNMENT ROLES. HEARINGS 3EFORE
THE SELECT COMMITTEE ON SMALL BUSINESS, UNITED STATRS SENATE, NINETY-FOURTH
CONGRESS, FIRST SESSION, OCTOBER 8, 22, AND NOVEMBER 18, 1975

(Select Committee on Small 3usiness, Washington, DC), 1976, SDB~77:049871

This volume contains relevant materials received by the Senate Small 3usiness Committee
sinca publication of the record of its hearings on Energy Research and Development and Small
Susiness: Part 2/ Solar Energy (Continued): The Small Business and Governnent Roles. The
information is presentsd as Appendixes X through XIII, namely: X. Report by Angus McDonald,
consultant to the Midwest Electric Consumers Association: “Solar Enerqgy in Washingrton,”
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July 1976. XI. Staff report by Frank M. 3Shoostar, Antioch College, and Sormer staff asst.,
Senate Small Business Committee: "The Potential Impact of Solar Energy on U.3. Snergy Re-
guirements,” August 1976. XII. Additicnal legislation on alternative enerqy policy and systems
in the form of two bills introduced by Sen. Gaylord Nelson: (1) the supplemental 2nergy slanning
and Policy Act of 1976, S. 3680/ and (2) The Family Farm Energy Conversion Act, S. 3714. XIII.
article by Amory 3. Lovins. British Representative, Friends of the Zarth, Ltd.: "Znergy

Strategy: The Road Not Taken” from Foreign Affairs, October 1976 (reprinted by permigsion)/
(for abstract of Lovins article, see EAPA 3:366).

(ENERGY-POLICY, FINANCING, LEGISLATION)

ST77 12035 JOB CREATION THROUGH ZNERGY CONSERVATION. A SOLUTION TO A CRISIS

(Action associates, Inc., Bridgeport, CT), 125 p., Mar 1, 1977, OEO-LN-1752, PB-265 295/6WE

The report is a proposal for a project that calls for the planning and creation of a
prototyps organization which will be the initial effort in a large~scale natiocnal program
designed to effect a substantial reduction in energy consumption through a massive program
of weatherization and other energy-conservation measures. This will be done by the davelop-
ment of alternate-energy businesses emphasizing crsation of jobs for the poor and near-poor
and by making anergy conservation affordable for these and other income groups.

(WEATRERIZATION, ECONOMICS)

ST77 12036 NEW YORK VERSION OF ERDA ENVISIONS XKEY ROLE IN BOLSTERING STATE ECONOMY

Energy Res. Rep., V 2:8-l1l, N12, Dec 1976, EDB~77:054874

YNew York has established a state Znergy Research and Development Authority to intaract
with the Fedaral ERDA in developing enargy proposals and hringing the state its fair sharse
of ressarch and development money. Economic considerations will have top priority in mattars
of energy pricing and development of privata industry. The chairman of the state's largest
utility, the Power Authority, serves as a member of the new organization. New York also has
a counterpart to the Electric Power Research Instituts (EPRI). Aftsr operating Zor less than
one year, the Authority is prasently involved in a dairy farm wind power project that will
tia in with the area electric grid and a solar demonstration project. Emphasis will be placed
on altarnative energy sources, conservation, afficiency, and environmental effects of energy
technology. Tax-exempt bonds are issued for pollution control, mainly sczubbers, bhut not
for generating capacity. It is anticipatsd that financing will be available for solar and
efficiency equipment also. The New York Authority is not as broad as that of California,
which alsoc handles siting and conservation planning. Regional Authoritiaes are recommended
because of varying situations around the country which should be introduced into national ERDA
planning at an earlier- stage than is the current practics.

(ECONCMICS, ENERGY-CONSERVATION, ENERGY POLICY, ENVIRONMENTAL-EFFECT, RESEARCI-PROGRAMS, TRXES,
WIND)

ST77 12037 SOLAR ENERGY: A $10 BILLION INDUSTRY BY THE YEAR 2000

Commer. Am., V 2:4-7, N2, Jan 17, 1977, EDB=77:054964

Zconomic analysis indicated that solar energy, with the advantages of being free and
inexhaustible, is now competitive with electricity in water and space heating for many areas
of the country. It is possible for solar energy to heat 15 percent of the Nation's buildings
by the year 2000, thus becoming a $10 billion industry and providing 7 percant of the Nation's
enargy. Solar collactor systems, which can now be installed at $20 per squars foot, ars competi-
tive with alectTicity, but a cost reduction to $15 per square foot will make them competitive
with oil and alectric heat pumps. New residences in thirtsen citiss wers selacted for the
analysis to give variation in climate and fuel costs. An 8.5 percent financing was assumad,
as were standards of size, construction, insulation, and taxes. It was detarmined that a
cost raduction to $10 per square foot will make solar systems competitive with electric systems
averywhers except Seattle, with oil in all cities, and with gas in nine of the cities. Com~-
pared to slectric systsms, positive savings would he made in one to four years, while vears
to payback would be 9 to 1l4. Similar calculations were made for heat pumps, oil, and gas.
Grants totaling $S million have been authorized by the Department of Housing and Urban Develop-
ment to allow builders to install solar systems in 1550 housing units and gain the experiencs
while public familiarity is developed. In addition, ERDA and the National Science Foundation
ara authorizing over 200 demonstration projects in public buildings. Other solar projects
involve powaer generation and irrigation.

(COMPARATIVE-EVALUATIONS, ZCONOMICS, FEASIBILITY-STUDIES, GOVERNMENT POLICIES, IRRIGATION,

LIFE-CYCLE COST, RESEARCH-~-PROGRAMS)

ST77T 12038 SOLAR ENERGY: AN INDUSTRY IN SEARCH QOF A MARKET

Znergy, Stamford, CT, V l:12-15, N4, 1976, SDB=77:036251 )
Although the jovernment and nearly 1000 companies are investing heavily in solar projects,

installations of solar equipmant are primarily limited to demonstrations. The commercial
solar equipment market i3 growing rapidly as new solar buildings and retrofitting concspts
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are incorporatad, but the new housing market has not develcped accordingly because of high
capital costs. OQf further concern to homeowners are quastions of resale values and insurance
for solar-equipped houses. With 25 percent of U.5.-produced snergy going for space heating
and cooling, the potential market 1s ready for econcmically and legally feasible equipment.
Market projections indicate that low-tamperature collectors for swimming gools are selling
best, with water heaters moving up rapidly. Retrofitting for hot water collectors will be
simpler and cheaper than retrofitting for space heating and cooling. There is a need for

new utility rate stxuctures to encourage the use of solar equipment. While most of the companies
in the solar business are small and produce custom equipment, £RDA is offering stimulation
through retrofitting and demonstration programs of public buildings and development. Sixteen
states have racent legislation dealing with the dsvelopment and use of solar energy equipment.

(LEGAL~-ASPECTS, LEGISLATION, MARKET, ECONOMICS)

S§T77 12039 UTILITIES AND SOLAR ENERGY: WILL THEY OWN THE SUN

People Energy, p. 2-4, Oct 1376, EDB=-77:036254

At least 33 electric utilitias nationwida are presently conducting or planning to under-
take some 220 individual solar research projects according to a survey racently taken by the
Electric Power Research Instituta. According to John Cummings, project manager for EPRI's
solar heating and cooling program, the survey “resprasents the first step in developing an
industry data base in anticipation of mors solar rasearch by elactric power companies. The
significance of the 3urvaey was that it showed the growing intarasst of the electric utilities
in examining the potantial impact of solar energy for heating and cooling." Demonstzation
homes retrofitted or constructed from scratch with solar heating and/or cooling systems are
perhaps the most common form of utility solar research now underway. A second nmajor araea of
atilicy involvement is the rental of solar heating and cooling aquipment to their customers.
The third major interast area of the Nation's private utilities is the leasing of desert land
to use Ior generation of elactricity through cantralized solar thermal plants. Some potential
advantages of utility involvement in solar development ars (1} investment in aquipment in
quantities large enough to stimulate mass production/ (2) loan capital for solar systems that
might not he available to low-~income citizens/ and (3) solar systams could serve to lessen
demand pressures on other generating equipment. Possibly the most significant argumant
against utility involvemsnt in the solar aeanergy fiald is that the industry is not sariously
interested in pressing solar deavelopment but only in getting their hands into the pot whilae
they continus to play out their fossil-fuel and nuclear cptions into tha f£irst part of the
next century.

(FINANCING, GOVERNMENT POLICIES, MONOPOLIES, ECONOMICS)

ST77 12040 BARRIZRS TO, AND INCENTIVES FOR, THE WIDESPREAD UTILIZATION QF SOLAR ENERGY:
A FRAMEWORE FOR ANALYSIS

Bezdek, R.H., (US ERDA, Washington, DC), Proc of the Southeast Conf on Appl of Sol Energy,
2nd, Baton Rouge, LA, Apr 19-22, 1976, Sponsorad by ERDA, Oak Ridge, TN, p. 264-272, 1975,
CONF-760423

Avail:NTIS

Major objectives of this paper ars to: (1) present a ganeral overview of the solar
barriers and incentivas problem, (2) develop a conceptual framework for analysis of the many
issues involved, (3) summarize, whers appropriate, some of the empirical resuits availabla
pertaining to these issuas, and (4) describde in brisf the U.S. Energy Research and Develop-

ment Administration (ERDA) program heing daveloped to address critical solar barriers and
incentives issues.

(ECONGMICS, SOCIOLOGICAL-EFFECTS, ERDA)

ST77 12041 CONSERVATION: THE ONLY WAY OUT OP THE ENERGY SHORTAGE MAZE

anta. L.D., (Univ of Rhode Island, Providence, B2I), Prof Eng, Washington, DC, V 46:40-43,
N2, Fab 1976

What the Unitad States soraly needs to meet its enargy challenge is a real conviction
on the part of both the public and our govermment and industry leaders that the problem is
both sariocous and urgent and an earnmest commitmant to take the drastic action necessary to bring
it under control. A program of drastic snergy conservation is called for, fully backed by
Congress and the Administration o huy the time needed to develop altarnate energy sources.

(UNITED-STATES, PUBLIC, GOVERNMENT, INDUSTRY)

ST77 12042 WHAT THE NEW WHITE HOUSE CaN DO ABOUT ENERGY

Falek, Z., Smartt, L.Z., Public Util. Portn., V 98:17-21, N12, Dec 2, 1376, EDB-77:036170

The authors have compiled a list of essential objectives they believe should be followed:
intensified energy conservation and elimination of energy waste/ accelerated development of
solar anergy to replace depletable “osail fuels/ and acralsrated convarsion of large indusezial
and utility power plants Zrom oil and natural gas to coal or nuclear 2nergy. The new White
Zouse has a splendid opportunity to address the 2nergy issues left unrasolved by the qutgoing
administration. The authors are hopeful that the new administration and their energy advisors
Wwill profit from an analysis of the mistakes made by the Nixon and Ford administrations i

27



12046

the energy fiaeld - mistakes in setting goals for achieving energy self-sufficiency, mistakes
in organization, in staifing, and in communication with the public. They fael ona of the
first interim steps that Prasident Carter can take is to work cooperatively with the Congrass
on legislation to eliminate the tortuous delays involved in granting authorization to new
energy projects undertaken by private industry / they refer especially to the siting of new
electric powar generating facilities/ approval of right-of-ways £or high voltage aelectric
transmission lines and high-pressure natural gas pipelines/ approval of new crude oil and
products lines and coal slurry pipelines/ and siting of LNG terminal and regasification
facilities. The activities and objectives of a Materials Policy Commission (subsequently
known as the Palsy Commission) established by Prasident Truman in 1951 are reviewed. Finally,
the authors comment on international interdependence and conclude that a concept of total
self-sufficiency should be rejectad.

(ACCELERATED~DEVELOPMENT, ENERGY-CONSERVATION, GOVERNMENT POLICIES, INTERNATIONAL-AGREEMENTS,
LEGISLATION)

ST77 12043 ENERGY DEMAND AND COST/BENEFIT ANALYISIS

Gibbons, J.H., (Univ of Tennessee, Knoxville, TN), Energy and the Environ Cost-3enefit Anal,
Proc of a Conf, Georgia Inst of Technol, Atlanta, GA, June 23-27, 1975, Publ by Pergamon Press,
Elmsford, NY, p. 71-79, 1976

Cost/benefit analysis is a method of accounting that attampts to introducs all costs
and benefits into the decision process. It departs significantly from traditional private
market decisions since it attampts to include extarnalities and non-magket factors such as
total social walfare. When appliaed to altsrnative ways to relieve the current U.S. energy
problem this kind of analysis points to reduction of demand growch (conservation) as mors

cost-effactive than most supply growth alternatives. Ways of anergy conservation in various
fialds are pointed out.

(SOCIAL-WELFARE, ENERGY-CONSERVATION, ESCONOMICS)

ST77 12044 ENERGY: THE STATES' RESPONSE. ENERGY LEGISLATION, JULY-DECEMBER 1975. VOLUME III

Jones, 2.G., Palster, J., (National Confarance of State Lagislatures, Washington, DC), Fsb
1976, ?8-252221, =DB-77:036161
Avail:NTIS HCS13.00

This publication contains catagorized taxt copies of energy legislation passed by statas
legislatures in calendar year 1975. The first two volumes weras published in August, 1975,
and contained 205 bills passed in the January-July 1975 period. This third volume contains
an additional 118 bills covering the period through December, 1975.

(ENERGY-CONSERVATION, ENERGY POLICY, ENVIRONMENTAL-EFFECTS, GOVERNMENT POLICIES, LAWS)

ST77 12045 ENERGY AND THE ENVIRONMENT COST-BENEFIT ANALYSIS

Xaram, R.A., ed., Morgan, X.Z., ed., (Georgia Inst of Technol, Sch of Nucl Eng, Atlanta, GA),
Energy and the Environ Cost-3enafit Anal, Proc of a Conf, Georgia Inst of Technol, Atlanta,
GA, June 23-27, 1975, Publ by Peargamon Press, Elmsford, NY, 695 p., 1976

Thirty-£five papers by various authors are presentad. The topics discussed are: snergy
rasources and srojections fusion power, sclar anergy for alectricity, energy demand, decision
making, nuclear, safaty, altarnative sources, fission reactors and anvironment, uranium
mining and proceassing, nuclear fuel cycle, radiation exposures, plutonium racycle, radio-
active wasta, fossil fuels, coal in power generation, chemical pollutants, genetic scalas,
rsactor safety, probabilistic methods in cost~benefit analysis, matrix model for nuclear
plants cooling systems, decision analysis, utilities in nuclear plants financing, ecosystem
tolexance limits, environmental critaria, EPA standards, and the Nuclaar Requlatory Commission.

(CONFERENCE, PROCEZEDINGS)

ST77 12046 SOLAR CONSPIRACY: THE $3,000,000,000,000 GAME PLAN OF THE ENERGY BARONS' SHADOW
GOVERNMENT

Xeyes, J., (Morgan and Morgan, Dobbs Ferry, NY), 1975, EDB~77:036250, PCS3.95

The author, Chairman of the Board of International Solartharmics Corp. of Nederland, CO,
presents some very provecative quastions and comments in this analysis of solar enexgy 4¢vcl°P'
ment in the U.S. - and in the procass, the analysis pervades the whole muddled energy picture.
Mr. Keyas' frustration and concern rasults essentially from the following: (1) his company
invented and developed a backyard solar furnace with collector space approximatsly 100 ZtSas
(about 10 times smaller than most other systems to date)/ (2) the furnace was tested, made
a production~ready itam, and was to be made and marketed by many independent manufacturers
licansed under a patsnts-pending arrangement and in competition with each other/ and (3}
instead of heing grametaed with "huzzahs” as a breakthrough product, the furnace "seemed toO
act like a red-flag stimulus designed to prompt the anger of the people already working ia
the fiald of solar energy research.” It is (3) and the attacks by "lsarned” PhD's and other
scientists and engineers that apparencly inspired this book - indeed, Mr. Xeyes attampts to
analyze the motives behind these attacks, first pointing cut that raspected scientists had
been wWrestling with the problem for vears and could not build a practical system with less
than 1000 FtSAs of solar collector. He states further “hat many attackers suspended £inal
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judgement until they nad visited the research facility and 2xamined the data and collection
methods/and that sach who tocok the time %o investigate carefully hecame a "convert” and
advocate of the system. Mr., Xayes' analysis of the forces at play behind his charge of
"conspiracy” -~ that big business, aided unwittingly by governmental agencias, is inhabiting
rapid development of solar energy - indeed provides food for thought for those who should
sczutinize the whole energy ball game.

(ECONOMICS, ENVIRONMENTAL-EFFECTS, GOVERNMENT POLICIES, RESEARCH-PROGRAMS, LEGISLATURE)

ST77 12047 CONGRESSIONAL PERSPECTIVE

McCormack, M., (House Science and Technology, Washington, DC), Capturing the Sum Through Bio-
conversion, EDB-77:053812

The congressional 3upport given to rasearch, davelopment and demonstration in the con-
version of wastes to energy and fuals and the production of fuels from biocmass is outlined.

(BIOMASS)

ST77 12048 DEMAND ELECTRIC RATES: A NEW PROBLEM AND CEALLENGE POR SOLAR HEATING

Mills, G., (CMK Industries, Englawood, CO), ASHRAE J., V 19:42-44, N1, Jan 1977, 2DB-77:054945
Designers of solar heating systems ars now faced with dealing with public utilities since
elactric heat must almost certainly be considered as a backup system. Public utilities are
realizing the impact this will have on thair operation and are beginning to change their rats
structures to protect themselves and their existing customers. The author suggests that, in
order fFfor solar energy to become a viable energy alternmative, both the industry and the tach-
nology have an axtensive evolutionary process to go through. An example is cited of the Public
Service Company of Colorado obtaining permission to charge all new residential customers using
electricity as their primary sources of heat or as their primary backup sourcs a demand/energy
rate (Dar). PSCD's residential demand/energy rates, which became affective Feb. 9, 1976, are
based on a different concept than the old residential declining block ratas. Data are presented

comparing alectrical energy costs for 10,000 Btu/degrse day all-electric and 70 percent solar-
heated homes in Denver.

(ECONCMICS, PUBLIC-UTILITIZES)

S§T77 12049 LESSONS PROM YESTERDAY FOR ENERGY PROJECYTIONS OF TOMORRCW

Mueller, K.W., (Deutsche Shell A.G., HSamburg, Germany) , Abt. Wirtschaft und Wirtschaftspolitik,
16 p., 1976, CONP-760565-4, ABD~CONF-76-148-005, U.S. Salaes Only, In Garman

Methods previously used in the German Pedaral Republic for forecasting energy supplies and
demand have proven to be inaccurata and raquire revision. As the devalopment of the petroleum
and natural gas industry shows, new esergy sources wera first underestimatad, but once estab-
lished, they wers overastimated. Prediction of nuclaar energy development is uncsrtain. The
energy market, which is under increasing political influenca, means an additional difficulty for
the forecaster. In the future, energy projections should taks the possible range of the futura
total economic development into consideration, should use realistic instead of "poiitical” yield
expectations as a basis for predicting the anergy supplies, should continually compare tha real
development with the astimatad development trend, and in case of deviation, should quickly
adjust the pradictions.

(GERMANY, POLITICAL-INFLUENCE, ECONOMIC)

ST77 12050 SOCIAL ASPECTS OF ENERGY CONSERVATICON

Olsen, M.E., Goodnight, J.A., (Northwest Energy Poclicy Project, Portland, OR}, 190 2., 1977,
NEPP~I-3, PB-266 029/SWE '

The report summarizes findings from existing social scientific studies of snergy conserva-
tion attitudes and behavior, which in general show that the American public has thus far adoptad
only minimal conservation practices. It analyzes six stratagies for implemanting easrgy con-
servation programs, and concludes that informational and persuasive technigquas are relatively
worthlass, that pricing and incentives can be quits effective for altaring specific practices,
and that governmental ragulation and guidance can produca more axtensive changes in emargy con-
sumption. Several possible social implications of energy conservation are examined, including
quality of social life, socioeconomic equity, and the development of a conservation athic, all
of which could be affected by extensive energy conservation progranms.

(mcmfms. GOVERNMENTAL~-REGULATION, SOCIOECONOMIC)

ST77 120351 IMPACT OF ALTERNATYVE INCENTIVES CN THE JTILIZATION RATE OF SOLAR ENERGI SPACE
CONDITIONING AND WATER HEATING: 1975-2000

Petersen. 3.C., (Utah Stata Univ, Logan. UT), Proc of the Southeast Conf on appl of Sol

Znergy, 2nd, 3aton Rouge, LA, Apr 19-22, 1976, Sponsored by ZRDA, Qak Ridge, TN, p. 273-

285, 1 ref, 1976, CONF-760423 . ) )
Pinancial incentives are proposed to accelerate the use of solar energy Zor heating, cooliag,

and water heating. Among the most frequently mentioned are sales and Droperty tax sxampuions,

tax deductions, tax credits, rapid amortization, and interest zate subsidies. A computer
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simulation model is used to estimata the effects of alternative incentives on the rate of solar
anergy utilization. It is determined that intarest rats subsidies have the most significant
impact, while sales tax exemptions make little diZference.

(COMPUTER~SIMULATION, TAX-SXEMPTIONS, TAX-CREDITS, INTEREST-RATE-SUBSIDIES, ZCONOMICS)

$T77 12052 A SIMPLIFIED EQUILIBRIUM MODEL OF THE U.S. INERGY-ECONOMIC SYSTEM AND ITS USE IN
COMPARING ALTERNATIVES

Plass, H.J. Jr., (Miami, University, Coral Gables, FL), In World Hydrogen Znergy Conferance,
lst, Miami 3each, FL, Mar '1-3, 1976, Proceedings, University of Miami, Coral Gables, FL,
Pergamon Press, New York, NY, V 3:3C-~75-3C-98, 1976, A77-33326 l4-44, A77-33421

A simplified modal of the U.S. energy-economic systam is developed using published data
on energy flows, labor emploved and dollar flows. The enargy system, usually divided into the
sactors in industry, elsctric power, residential-commercial and transportationis rastructured
into a three—sector model including extraction and production of energy resources, production of
goods and services and consumption of fuals, goods and servicas. Effacts on fual used; emplov- .
ment and standard of living of various altarnatives are examined, including high prices of
imported fuel, technological improvements, solar energy for space and watar heating and hydro-
gen fuel for transportation.

(MATHEMATICAL MODELS, ENERGY-TECINOLOGY, U.S.)

ST77 12053 MANAGING THE SOCIAL AND ZCONCMIC IMPACTS OF ENERGY DEVELOPMENTS

Reiff, I.S., (Cantaur Management Consultants, Washington, DC), 171 p., July 1376, TID-27184

The purpose of this handbook is to provide local (as well as regional, state and Federal)
officials with gquidancs reqgarding how they most effectively may assess, plan and manage the
social and aconomic impacts of enargy developmants.

(EANDBOOK)

ST77 12054 ECONOMIC COMPETITIVENESS OF SOLAR ZNERGY WITH CONVENTIONAL FUELS AND ELECTRICITY

SaiZ-gl-Rehamn, M., (Pak Counc of Sci & Ind Res, Labore, Pakistan), Sol Znergy, V18:577-579,
N6, 8 refs, 1976 ) )

An equation is given to calculats the collector area raquired for a specific application.
This ralaticn is graphically shown from which the raquired collector arsa can be esasily detsr-

mined provided the insolation at the place and the efficiency of the collector and the machine
is known.

(MATHEMATICAL MODELS)

ST77 12055 COMPARATIVE SURVEY OF SELZCTED PLANNING METRODS IN ENERGY ECONOMY

Schmitz, K., (RerforschungsanlageJuelich G.m.b.H., Sermany, F.R., Programmgrupe Systemforschung
und Technologische-Entwicklung, Germany), 35 p., 1376, CONF~760565-5, AED~CONF~76-148-004, U.S.
Sales Only, In German
Avail:ERDA, P.0. Box 62, Qak Ridge, TN, 37330, Attn: TIC

Some genaeral remarks on planning are followed byan cutline of selected methods of planning:
mathematical-statistical methods, intuitive methods, structuringmethods, optimization methods,
and input-output tachnique. On the basis of thesa alrsady-traditional methods, a model is
dascribed which takes ints account the intaractions of the complax systam energy aconomy with
its anvironment. The solution, or rather the application, of eachmethod must be detsrmined by
the special set of problems to be dealt with.

(MATHEMATICAL~-STATISITCAL, INTUITIVE-METHODS, STRUCTURING~METHODS, OPTIMIZATION, INPUT-OUTPUT,
ENVIRONMENT)

ST77 12056 ECONOMICS OF SOLAR COLLECTORS, HEAT PUMPS AND WIND GENERATORS

Smith, G.E., (Univ of Cambridge, Cambridge, NJ)., 1973, EDB-77:060703 .

The paper is intsnded as an aconomic analysis of the systams currently available for utili-
zation in an autonomous housa. The methods used are those of micro—economic investmant analysis,
and an appendix has been included which discusses the appropriate rate of interest. The firse
part of the paper raviews a little history to notes some usabledata and to have some of the roots
of the motivation for this rasearch. The second part concerns itself with currant costs and
trias to divide the costs into components so that high cost problam areas can be highlighted.
The last section dealing with auxiliary heat supplyoffars a suggestion for an integrated system,
which although tschnically feasible appears to be untried.

ST77 12057 E=SNERGY CONSERVATION AND THE LAW

Thompson, G.?., (Environmental Law Inst.., Washington, DC), ASHRAE J., V1B:16, N1l, Nov 1376,
ZDB~77:054824

The author hopes that lagislatures will do thrse things: (1) offer rsgqulations and inc‘.nf..ives
to traditional conservation investments in buildings, (2) encourage public utility commissions
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to adopt nmore aconomical pricing strategies and (3J) develop flexible, verformance~orientad zrules
and standards for zoning and building officials so theywill not disapprove solar energy designs
simply because they are unfamiliar. These three actions could do more to encourage solar anergy
development than most of the 200 laws that were axamined. This monthlyroundup of energy con=-
servation law, particularly as it affacts buildings, indicates that more than 200 pieces of
legislation have been formulated, the majority not enacted upon. The author fzels that most
legislation presented was not presented seriously or was presented prematurely. He cites two
problems of solar energy davelopment: (1) it is oo expensive, and (2) even with a storage system,
a homeowner needs a connection to existing public utility lines for a backup system.

(ECONOMICS, LEGISLATION)

ST77 12058 TWO ENEMIES OF THE INDUSTRIAL DEVELOPMENT OF SOLAR ENERGY: SIMPLICITY AND ECONOMY

Toucl}ais, M., (Comples, Marseille, Francs), Heliotsch and Dev, Proc of tha Int Conf, Dhahranm,
Saudi Arabia, ¥ov 2-6, 1375, Publ by Dev Anal Assoc, Cambridge, MA, V'1:135-143, 1976, In French
Problems of solar tachniques are discussed in viaw of space heating utilization of solar

enexrgy. Calculatiocns of insolation and useful heat ars prasented emphasizing a noncommercial
approach.

(ECONOMICS)

ST77 12059 FLOWCHART POR AN ACCELERATED DEVELOPMENT OF INDUSTRIALAPPLICATIONS OF SOLAR ENERGY

Touchais, M., (CCMPLES, Marseille, Franca), Heliotech and Dav, Proc of the Int Conf, Dhanran,
Saudi Arabia, Nov 2-6, 1975, Publ bv Dav Anal Asscc, Cambridge, MA, V 2:505-608, 1974, In French

A program of applied research is proposed and step by stap approachto practical solutions
is outlined.

5T77 12060 PLAN FOR THE DEVELOPMENT AND IMPLEMENTATION OF STANDARDS FOR SOLAR HEATING AND
COQOLING APPLICATIONS INITIAL REPORY

Waksman, 0., Pielert, J.H., Dikkers, R.D., Streed, E.R., (¥BS, Washington, DC)}, Aug 1276,
BSIR-—76-1143, =DB-77:05382S5
NTIS $4.30

This plan contains overviaws of the various typesof standards that ares prasently available,
how scandards are normally daveloped in the United States and howthese standards are normally
utilized by the building ragulatory system as background information. Recommendations are in-
cludad regarding actions and sceps that should be taken toidentify available and needad solar
standards, currant activities in both the public and privatasectors related to solar standards
are discussed, activities related to the implemsntation of sclar standards are presented/ and
tables which can be used to coordinate the development and implementation of standards for
heating and cooling applications are included.

13,000 THERMAL POWER

ST77 13055 ASSESSMENT OF ENERGY STORAGE SYSTEMS SUITABLE FOR USE 3Y ELECTRIC UTTLITIES FINAL
REPORT

(Public Servics Elactzic and Gas Co., Newark, NJ), 40 p., July 1976, EPRI-EM=264(V.1l)
Avail:ERDA, P.0. Box 62, Oak Ridge, TN, 37830, Attn: TIC

This is the final report of "An Assassment of Energy Storage Systems Suitable Zor Use by
Zlectzic Utilitias.” It is separatad into threse volumes: Vol. 1 contains the Exescutive Summary
and Chapter 1, Overall Summary of Assessmant; Vol. 2 containg Chaptars 2 through 7 and associatad
appendicas, the assential slamants of the rsport: Vol. 3 is a separats topical reporton hydro
pumped storage. Selected material from Vol. 3 is included in Vol. 2. The systams include ther-
mal, hydro pumped, comprassed air, flywheel, electric batteries, hydrogen, and supercoaducting

magnetic.

(OQVERVIEW)

ST77 13056 ASSESSMENT OF ENERGY STORAGE SYSTEMS SUITABLE POR USE BY ELECTRIC UTILITIES FINAL

REPORT

(Public Service Electric and Gas Co., Newark, NJ), 469 p., July 1976, EPRI-EM~264(V.2) .
The systems evaluated include thermal, hydro pumped, compressed air, flywheel, electric

batteries, hydrogen and supar-conducting magnets.

St77 13057 SOLAR ENERGY SOLAR-THERMAL: STOKING THE BOILERS WITH SUNSHINE

Mosaic, 75:14-15, N2, 1974, EDB-77:041496
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A brief look is taken at the possibilities of central-stationgeneration of electric power
by solar energy. The flat plate and cam-_ral_ recaiver concapts are compared.

(CENTRAL RECEIVERS, PARABOLIC-REFLECTORS, THERMAL POWER, TOTAL-ENERGY-SYSTEMS)

ST77 13058 SOLAR ENERGY STORAGE: MAKING H WHILE THE SUN SHIUNES

Mosaic, V5:23, N2, Apr 1974, ZDB-~77:047343

The production of hydrogen by solar and wind power plants as a means of energy storage is
mentioned.

(HYDROGEN-PRODUCTION, WIND, THERMAL-POWER)

ST77 13059 SOLAR THERMAL ENERGY CONVERSION PROGRAM: SUMMARY REPORT

(ERDA, Washington, DC), Oct 1976, ERDA~—~T76~159, EDB=77:053814
NTIS $5.00

Project summaries are given for contracts pertaining to the central receiver power plant, 5
mwth solar thermal test facility, total energy svstems, distributad collector systams, hybrid
systems, research and development, and program application and support.

(RESEARCH~PROGRAMS, THERMAL-POWER, TOTAL-ENERGY-SYSTEMS)

ST77 13060 SOLAR TOTAL ENERGY PROGRAM PLAN

(Sandia Labs., Albuquarque, NM), 43 p., Aug 1976, SAND-76-0167 (Rav.)

The goal of the Solar Total Energy Program is to have by the end of FY 32 a total.installaed
capacity of 30 MW, consisting of approximataly 5 MW of alectrical capacity and 25 MWof ther;nal
capacity. These systams are to include differing tachnical designs and be applied to a variety
of alactrical and thermal loads in 2 number of different locations. This Program Plan dascribes
a coordinated research and development effort necassary %o achiave this goal.

(RESEARCH~-DEVELOPMENT, OVERVIEW)

ST77 13061 THREE COHPANIES COMPETE INM DESIGNING 10-MN PILOT PLANT

anon, Mach Des, V49:30-~32, N3, Feb 10, 1977

Competing designs are being considered for a 10-MW solar/slectric pilot plant to be con-~
structad in the California desert. The principal differsncas among the contractors’ proposals
are their heat storage systass. Two propose the use of sensible-heat systems and a third pro-
poses a latent-heat storage system. As a cost cutting step, all contractors will use a helio-
stat constructad of silvered float glass rather than exotic mirrors.

(CALITORNIA, STORAGE, HELIOSTAT, THERMAL-POWER)

ST77 13062 PRODUCTION OF ELECTRICITY THROUGH THERMODYNAMIC CONVERSION OF SOLAR ENERGY - 10
MWE 2ROJECT

Abatut, J.L., (CYRS, Laboratoire D’'Automatique Et D'Analysa Des Systsmes, Toulouse, Francs),
Ravua De L'Energie, V28:230-238, aApr 1977, A77-32591, In English and Franch

The design of a french solar energy plant planned for constructicn in 1982 is described.
A large numbar of M x 7M heliostats (Motor-driven mirrors) will be arranged on the ground so
as to concentrats and raflact the sun’'s image. A boiler, placed on top of a 100 to 200-meter
high tower, will receive the solar flux concantratad by the bank of heliostats. Paramsters for
optimizing tower design ars discussed. The heliostats’ reflecting matarial, support structure,
drive mechanism, and servos for alignment ars described. A prototype is schedulad to be put
into service in 1940.

(THERMODYNAMIC-EFFICIENCY, STORAGE, FRAMCE, HELIOSTATS, DESIGN-ANALYSIS)

ST77 13063 RANKINE CYCLE ENERGY CONVERSION SYSTEM DESIGN CONSIDERATIONS FOR LOW AND INTER-
MEDIATE TEMPERATURE SENSIBLE HEAT SOURCES

Abbin, J.P. Jr., (Sandia Labs., Albuquerque, NM), 18 p., SAND-76-0363 E(29-1)-739, N77-21699
Avail:NTIS .

Dasign considerations are described for energy conversion systems for low and intermediats
tamperatura sensible heat sources such as found in geothermal, waste heat, and solar-thermal
applications. The most cost effactive designs for the applications studied did not raquirs the

most efficient thermodynamic cycle, but that the afficiency of the aenergy conversion hardware
can be a.kay factor.

(GEOTHERMAL, THERMAL~-POWER)

S§T77 13064 NEW METHEOD FOR COLLECTOR PIELD OPTIMIZATION

Abdel-Monem, 4.S., Hildebrandt, A.F., Lipps, F.W., Vant-gull, L.L., (Univ of Houston, TX),
Haliotecn and Dev, Proc of the Int Conf, Dhahran, Saudi Arabia, Jov 2-6, 1975, Publ by Dev
Anal Assoc, Cambridge, MA, V 1:373-387, 5 refs, 1976
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A comprehensive computar simulation program is used to optimize heliostat locations in
a collector field and to compute the fraction of the solar energy which actually strikes the
receiver, The new optimization method makes a 10 percent improvement over previous approxima~
tions. .

(CCMPUTER-SIMULATION, HELIOSTATS, THERMAL-POWER)

ST77 13065 TOTAL ENERGY SYSTEMS: SOLAR ENERGY PROGRAM SEMI-ANNUAL REVIEW, JULY 1976

A},vi:, R.L., San Martin, R.L., (Sandia Labs., Albugquerque, NM), July 1976, SAND=--76-5758, EDB-
77:060549
NTIS $7.50

Reviews are presented on the ERDA-NewMexico irrigation project, total ansxrgy program, solar
total energy campus study, solar total energy test facility (including.operating experience with
parabolic cylindrical collactor field), solar total energyproject management, and mirror mater-
ials and selective optical coatings.

(HELIOSTATS, RESEARCH-PROGRAMS, TOTAL-ENERGY~-SYSTEMS)

ST77 13066 PROBLEMS ON ENERGY STORAGE IN SOLAR POWER STATIONS

Aparisi, R.R., Teplyakov, D.I., Appl. Solar Energy, USSR, (Engl. Transl.), V12:1-7, N2, 1376,
ZDB=77:060551

An account is given of the basic presrequisites for the development of diurnal, seasonal, and
annual storage systems for the energy generataed by solar power stations. Procsdurss are out-
lined Zor the processing of actinometric data, obtained over many years, as a basis for asti-
mating the size of the energy storing systems. Existing types of such systems are appraised
from the standpaint of their suitability f£or solar power stations.

(DIURNAL, SEASONAL, ANNUAL, ACTINCMETRIC-DATA, THERMAL~-POWER)

ST77 13067 SOLAR SEATED DEVICE

Bash, D.G., U.S. Patent 4,002,032, Jan 11, 1977, EDB-77:060688"

A solar hmated device including a conduit for expansion and flow of gasea, and a solar
light collector for heating the gas in the conduit, is provided with a gas turbine that is
driven by the gas as it expands as a result of thas solar heating. The conduit may include an
inlet for introducing air, or am inlet for introducing watar spray (latsr steam), or both,
thus supplying the gas which is heated and expandad in the conduit to drive the gas turbinae.
The light collaector is preferably a parabolic raflector that directs sunlight on the conduit -
in order to heat and expand the gas thersmin. THe turbiné ordinarily drives an electric ganerator.

(PARABOLIC-REFLECTORS,, HEAT ENGINES, PATENTS, THERMAL-POWER)

ST77 13068 POWER PLANT WITE SOLAR POWER GENERATOR

Blake, P.A., German Patent 2,444,978/A, Apr 3, 1975, EDB~77:041498, In German ’

It is proposed to supplement a hydro power station by a solar power genarator consisting
of an array of mirrors, which focus the solar radiation producing steam at the focus. The
stzam drives a turbine.

(ELECTRIC-GENERATION, PATENT, THERMAL-POWER)

ST77 13063 ONE MW//%//h BENCE MODEL CAVITY XECZIVER STEAM GENERATOR

Blaka, F.A., Tracey, T.R., Walton, J.D., Bomar, S., {Martin Marietta Aarosp, Danver, CO), Sal
Energy, V18:513-523, N6, 1976 .

Design of a bench model stsam generator having geometric and thermal characteristics of the
full-scale steam generator to bs used in energy collection-conversion mcdules of a 100 MW//e
solar energy conversion power plant scaled for operation in the Cantrs National de la Recherche
Scientifique solar furnacs at Odeillo, Franca, was a major slement of the Solar Dower System
and Component Research Program. The planned follow-up program to fabricate the bench model
staam generator, to provide raquired instrumentation-control-adaptation equipment and to perform
checkout testing is being performed during 197S.

(DESTGN-REVIEW, THERMAL-POWER)

ST77 13070 SOLAR THERMAL CONVERSION MISSION ANALYSIS

3lond, E., Bos, P.B., (Aerosp Corp, EZl Sequndo, CA), ATAA/AAS Sol Znergy for Earth Conf,
Pap, Los Angeles, CA, Apr-21-24, 1975, Publ by AIAA, New York, NY, 10 p., 1975, Pap 75=- .
619

Alternative solar thermal conversion system concepts operating in realistic operating
emvircnmsnts 3ave been svaluated. Based upon the comparativs tschnical and scocnomic assess—

ments of these alternative solar concepts, the central receiver system operating in an
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intermediate or load-following mode has tentatively been identified as the preferred concept.
This central receiver power plant appears to ha aconomically competitive with conventional

power plants in the 1990 time periocd. A preliminary market capturs potential has also been
estimated for this preferred concept. -

(SOUTHWESTERN UNITED-STATES, ECONOMIC, MARKET POTENTIAL, THERMAL-POWER)

ST77 13071 CZRAMIC MATERIALS FOR SOLAR THERMAL ELECTRIC-POWER GENERATION

Bomar, S.H., Poulos, N.Z., (Georgia Inst Technol, Atlanta, GA), American Caramic Society
Bulletin, V 56:322, N3, 1977
No abstract available

ST77 13072 PRELIMINARY REPORT ON SIMULATION OF A HELIOSTAT PIELD

Bouyssou, G., Giraud, A., Vialaret, G., (Grimes, W.J. and Co., Hingham, MA), Rapport Provisoirs
Sur La Simulation D'Un Champ D'Heliostats, Toulouse, Natl. Scientific Res. Canter, 27 p..
July 1975, Sponsored by ERDA, ERDA-TR-158, N77-19782, Transl. Into English
Avail:NTIS

Structuring with specialized subprograms provides a very high degree of flexibility
depending on the acquisition of increasingly accuratas data for the selectsd sits, the mechanical
and optical design of the mirrors, the data on solar radiation, the tower and boiler, the ]
number of towers, and random disturbancas. These data can be integratad into any stimulation
in order to obtain results which come closer and closer to raality.

(ENERGY POLICY, MATHEMATICAL-~-MODELS)

ST77 13073 DESIGNING AND SITING SOLAR POWER PLANTS

Bradley, W.J., (Burms & Roe Inc, Woodbury, NY), Consult Eng, Barrington, IL, V 48:80-34,
N3, 4 refs, Mar 1377

The author stresses that sits and design depend on whether the facility will be used as
a peaking plant, intarmediate plant, or as a base load plant. A flow chart showing the various
methods of solar energy collaection, conversion, and application to supply alectricity require-
mants is presencted. A schematic flow diagram of a distributsd solar thermal power system is
illustrated.

(SITE-SELECTION, PLOW~CHART, THERMAL-PCWER)

ST77 13074 TEMPERATURE OPTIMIZATION FOR PONER PRODUCTION OF INFINITE HEAT TRANSFER SOLAR
ABSORBERS

Cheema, L.S., Singh, P., (Punjab Agric Univ, Ludhiana, India), Heliotsch and Dav, Proc of the
Int Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal Asscc, Cambridge, MA, V l:
194-204, 6 rafs, 1976

It is found that the ratio of the absorber to the stagnation tamperaturas complately
predicts the thermal performance of collection systems. The result of the analysis is used
to obtain the optimum outlst tsmperature of heat transfer fluid for maximum Carnot afficiency.
Simple numarical calculations optimizing the outlet tamperature of the transfer fluid are
included. The results of the analysis are presentasd as functions of dimensionless parametars.
These are applicable to both concentrating and non-concentrating collection systems.

(NUMERICAL CALCULATIONS, THERMAL-POWER)

ST77 13075 THERMODYNAMIC ANALYSIS OF ALTERMATE ENERGY CARRIERS, HYDROGEN AND CIEMICAL HEAT
PIPES

Cox, K.EB., Carty, R.H., (Kentucky Univ., Lexington, XY), Conger, W.L., Soliman, M.A., Punk,
J.E., (New Mexico Univ., Albuquergue, NM), In Miami Univ. lst World-Hydrogen Energy conf..
Proc., Sponsored invpart by NASA, V 2:15, See N77-21591 1l2-44, N77-21608
Avail :NTIS

Hydrogen and chemical heat pipes were proposed as methods of transporting energy f£rom
a primary energy sourca (nuclsar, solar) to the user. In the chemical heat pipa system, 9!;5-3'!!?
energy is transformed into the energy of a raversible chemical reaction; the chamical species
are then transmitted or stored until the energy is required. Analysis of thermochemical
hydrogen schemes and chemical heat pipe systems on a second law efficiency or available work

bagis show that hydrogen is superior especially if the end use of the chemical heat pipe is
elactrical power.

(THERMODYNAMIC-EFFICIENCY, STORAGE, ENERGY-TECINOLOGY, HYDROGEN-SCHEMES)
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ST?77 13078 CONCZPTUAL HELIOSTAT FIELD DESIGN FOR THE ERDA 5 MEGAWATT SOLAR THERMAL TEST
FACILITY AT SANDIA ALBUQUERQUE

Curtner, X.L., Fourakis, E.M., Mitchell, P?.D., (Honeywell Inc, Energy Resour Caent. Minneapolis,
MN), Model 5imul ?roc Annu Pittaburgh Conf, for 7th Meet, Univ of Pictsburgh, PA, Apr 26-27,
1876, .V 7:636-640, ot 1, 1978
The working heliostat field for the ERDA 5 Megawatt Solar Thermal Test Facility was

designed to meet the sclar thermal power requirements for testing 4 different raceiver sub-
system research experiment. A ray~trace simulacion model of the subsystem research experiment
raceivers and hmliostat field was the principal tool used in this conceptual design. Field
" deployment, focusing strategy, number of heliostats, and total MLrTOr area re2quired to accemplish

the test cbjectives of the facility wers established.

(COMPUTER MODELING)

ST77 13077 ASSESSMENT OF THE SOCIO-ECONOMIC AND ENVIRONMENTAL ASPECTS OF THE CENTRAL RECZEIVER
POWER PLANTS

Davidson, M., Grsther, D., Eorowitz, M., {(California Univ., Berkelaey, CA), 8 p., Aug 1976,
CONF-760842~8, LBL-3291

There are several aspects of the central recsiver concept of an envirormental or ecological
nature whichh are discussed. A savere, diract environmental implication of this technology
appears to ba dastruction of the local ecosystem at and near plant sites. Another significant
oroblem is che watar necessary for plant cooling and constIuction in arid locales. The power
nlants could modify local and regional ciimate, but this subject i3 complicated by many factors
and no cradible model has as yet been developed to apalyze it. Material rsquirements for
these plants, at a level of construction of 8 gWe per year, would appear to have only minor
affects on the economy.

(THERMAL-PQWER)

ST77 123078 SOLAR-THERMAL POWER SYSTEMS

Tenton, J.C., (American Technological Univarsity, Killeen, TX), In Alternative Energy Sourcas,
New York, Academic, Press, Inc., Hemisphera Publishing Corp., Washington, DC, p. 219-243,
1976, AT7=-31467 13-44, A77-31474

The charactsristics of the solar snergy source are examined, taking into account the solar-
energy specirum at sea level and outside the atmosphera, diurnal and seascnal variations, and
direct and indirsct radiation. The energy contained in the solar flux can becollectad ifitis
allowed to fall on a suitable collactor. A description is presented of focusing and nonfocusing
thermal collectors. Approaches for storing the thermal energy from the collectors are discussed,
giving attention to thermal-energy storags and chemical aenergy storage. Electric power utility
considerations ara also explored.

(ENERGY-TECHNCLOGY, STORAGZ, DIURNAL-SEASONAL VARIATIONS, ELECTRIC UTILITY)

ST77 13079 A SOLAR GENERATOR - POR COLD-STEAM TURBINE OPERATIONS

Dreyer, J., Gehrka, 2., Dornier-fost, p. 15-16, N1, 1977, A77-32403, In Garman

A short-term and intermediate~tsrm solution concerning the decsntralized supply of the
population in developing countries with alectzic power can be provided by an approach based
on the utilization of resgaperative energy sources such as wind or solar energy. A description
is presentad of a project of West Garman companias related to the developmant of a lL0-kW
solar generator which utilizes for the cperation of a turbine, low-temperatura heat in the

range frem 90 to 1409C obtained directly from a solar energy collactor or from a thermal storage
tank.

(ENERGY-TECENOLOGY, ZLECTRIC-POWER, STORAGE, THERMODYNAMIC-CYCLES, DECENTRALIZED, DEVELOPING-
COUNTRIES, WIND, THERMAL-BOQWER)

ST77 13080 INPRARED TELEVISION MEASUREMENT OF HELIOSTAT IMAGES

Gray, D., (Martin Mariatta Aerospacs, Denver, CO), Sociaty of Photo-Optical Instrumentation
Enginears, Palos Verdes Estates, CA, p. 95-101, 1977, In Optics in Solar EZnergy gtilization
1I; Procmsedings of thes Seminar, San Diego, CA, Aug 24-25, 1974, A77-29576 12-44, A7T7-29590

The current development of large focusing heliostats to concentrata solar energy on 2
boiler or central recsiver raquires a mathod for measuring the overall afficiency/verformanca
of the heliostat. A £flat-plate calorimstar, using the temperaturs rise in water at a neasured
flow rata, has heen used to test a 22.3-square mater nelicstat focused at a distance of 31
nmeters. This paper presents one of the methods used to accomolish verification of the accuracy
0f the collected calorimeter data. The method involves tihe use of a thermOVLsioq for deter-
mination of temperature gradients and flux patterns on the watar-filled plates of the calori-
meter both with and without solar-beam impingement. The initial thermovision tasting has
astablished that the infrared talevision can be a potentially valuable tool in the assessment
of £lux patterns, measurement of losses within the central recaivers, and eventually for
determination of energy concentrations within a reflected solar beam.

{CALORIMETERS, ZNERGY-TECHNOLOGY, FLUX~-PATTERNS)
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ST77 13081 A THERMODYNAMIC ANALYSIS OF HYCSOS, A YYDROGEN CONVERSION AND STORAGE SYSTEM

Gruen, D.M., Schreiner, F., Sheift, I., (Argonne National Lab., IL), V 2:15, In Miami Univ.
1st World Hydrogen Energy Conf. 2roc., See N77-21591 12-44, N77-21622
Avail:NTIS

A two metal nydride system fZor the storage, retrieval, and conversion of thermal snergy
is described. The system functions heating, cooling, and power production are discussed for
solar energy applications. A thermodynamic analysis particularly of the conversion cycle is

presenged. It is concluded that solar concentrators providing heat transfer fluid temperatures
of 140" could give conversion eifficiencies of 16.3 percent.

(EFFICIZNCY, METAL-HYDRIDES)

ST77 13082 DESCRIPTION OF THERMAL STORAGE SUB-SYSTEM DESIGNS FOR ERDA'S 10~MWE SOLAR CENTRAL
RECZIVER PILOT PLANT

Gutstein, M.U., Kaplan, G.M., (ERDA, Washington, DC), American Sociesty of Maechanical Engineers,
Winter Annual Meeting, Naw York, NY, Dec 5-10, 1976, ERDA-Sponsored Reasearch, ASME Paper 76—
WA/HT-68, 9 p., 1976, A77-26491, Members $1.30, Nonmembers $3.00

ERDA's division of solar energy is sponsoring preliminary designs of a l0-mife solaxr central
receiver pilot plant. Incorporated in each plant design is a storage sub-system that will
permit extsnded operation of the pilot for 6§ hr at an output level of 7 miWe. This paper raviews
the currsnt desigqn of the thermal storaga sub-systems and their intagration with the pilct
plant. The designs of the axparimsntal models of these sub-systems, to be built and tasted
prior to £inal design of the pilot plant, are likewise dascribed.

(THERMOELECTRIC-POWER, ENERGY-TECHNOLOGY, EXPERIMENTAL-DESIGN)

S§T77 12083 CENTRAL RECEIVER SOLAR THERMAL SYSTEM, PHASE 1, CPRL ITEM 10 QUARTERLY PROGRESS
REPORT

Hallat, R.W., Jr., Garvais, R.L., (McDonnell-Douglas Astronautics Co., Huntington 3each, CA),
83 p., SAN-1108-76-2, MDC~G8382, QTPR-2, E(04-3)~-1108, N77-20551
Avail :NTIS

The dominant activitias during the reporting period have involved the detailed dafinition
of the subsystam research experiments and the design of the test articleas and tast facilities.
Summaries of these activities are presentad. Design changes to the l0-mWe pilot plant pre-
liminary design baseline which occurred during the report period are also described.

(SYSTEZMS-ENGINEERING, DESIGN BASELINE, THERMAL-POWER)

ST77 13084 COST OPTIMAL DEPLOYMENT OF MIRRORS ASSOCIATED WITH A HIGH TEMPERATURE SOLAR INERGI
SYSTEM

Hankins, J.D., (Sandia Laboratories, Livermore, CA), Solar Energy, V19:73-78, N1, 1977

Mirror field optimization is discussed in terms of mirror arrays, optimization method,
and effact of mirror reflactivity for an absorbing cavity or collector of solar energy mounted
on a tower assumed to bhe eractad over horizontal terrain. Many relativaely small mirrors of a
given size are located about the tower hase and the bases of the mirror mounts ars rigidly
attached to the ground. Each mirror during daylight hours is continuously positioned so that
the specular component of incidsnt sunlight is rsflacted into a aperturas locatad in the cavity
base. Results are combined with a simple cost modal to obtain a lower bound on the minimum
cost per unit of redirected enargy as a function of the unit mirror cost.

(MOUNTING, FIELD-OPTIMIZATION, HELIOSTATS)

ST77 13085 ENERGY STORAGE SYSTEM

Herberg, G.M., U.S. Patent 3,996,741, Dec 14, 1976, EDB=77:061316

A systam and apparatus for the storage of energy gensratad by natural elements ars described..
Energy from natural slements such as from the sun, wind, tids, waves and the lika, is convarted
into potential energy in the form of air under pressurs whichis storsd in a large, subtsrranean
call. Machines of known types such as windmills are driven by natural slements to Operata air
compressors. Air comprassors pump the air under pressurs to the storage cell. Air entsring the
storage cell displaces watear from the call which returns to a watsr reservoir as an ocsan or a
lake. 'Water locks the air in the storage cell. The stored compressed air is available upon
demand to perform a work function as driving an air turbine to cperata an electric ganerator.

(PATENT, COMPRESSED AIR, TIDAL~POWER, WAVE-POWER, WIND)

ST77 13086 SOLAR ENERGY SYSTEMS FOR ELECTRICITY PRODUCTION

Herwig, L.O., (ERDA, Washington, DC), 1976, Pergamon Pruss, Inc., Elmsford, WY, Snsrgy and The
Environment Cost-3enefit Analysis, Karam, R.A., Ed., EDB-77:061489

Tha paper describes approaches and systems that are under intensive study =0 convert solar
anergy rasources into alectricity. The contents are based upon the rasults of many zesearch and
tachnology projects supported by the Energy Research and Development Administration %o Sroaden
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the technology base for large—-scale tarrastrial applicationsand to prove the economic viability
of specific solar energy systams. Though the solar electrical systems under study have been
demonstrated to some extent in tha past, the renewalof interests and =fforts toward establishing
sractical systems arises for many r=asons. Among these reasons are: growing recognition of
shortages and depletions of fossil fuels, increasing support of energy researchby the faderal
government to develop altarnative energy sources and innovative approaches to systems, sub-
systems and materials.

(ECONOMIC, GOVERNMENT POLICIES, TECHNOLCGY-ASSESSMENT, THERMAL~POWER)

ST77 13087 SOLAR TOWER CHARACTERISTICS

Hildebrandt, A.F., Vant-gull, L.L., (Houston, Universitv, Houston, TX), In World Hydrogen
Energy Confarence, lst, Miami Beach, FL, Mar 1-3, 1976, Proceedings, University of Miami,
Coral Gables, FL, Pergamon Press, New York, NY, NSF GI-39456, V l:3A-3-3A-13, 1976, N77-
21562, A77-33326 14~-44, AT77-33333 .

The paper raviews the designs of the 100 MWE commercial solar towers and the 10 MWE pilot
plants involving a steam-alectric cycle. Geometric can material considerations are discussed
and best design solutions found up to now are described. The basic characteristics of several
thermo-chemical cycles of intarest are mentioned.

(THERMODYNAMIC-CYCLZS, MATERIAL-CONSIDERATIONS, STORAGE)

ST77 13088 ENERGY STORAGE AND RENEWABLE ENERGY SQURCZS

Hitchcock, #.C., Canterbury =ng. J., V4:80-85, May 1975, New Zaaland, =DB~77:043206

The position of energy storage ralated to the elactrical industry in New Zealand in connec-
tion with self-replenishing anergy sources is axamined. The systems include aydrcelectzic, solar,
and wind power. The availability of the sources in rslation to power demand f£rom ssason to
season is discussed.

(ELECTRIC~-POWER, NEW-ZEALAND, WIND, THERMAL-POWER)

.8T77 13089 ORGANIC RANKINE CYCLE ENGINE DEVELOPMENT AND SOLAR ZNERGY UTILIZATION

Ichikawa, S., Watanabe, M., (IHI, Tokyo, Japan), Heliotech and Dev, Proc of the Int Conf,
Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Daev Anal Assoc, Cambridge, MA, V 1:739-752, 1376

The Solar-Heat Actuated Organic Rankins~Cycle Engins is one of the most advantageous maans
of utilizing solar heat, because it is compact and reliable. A 490 kW packaged unit, recently
commercialized, and a standardized series of 25 kW and 50 kW packaged units could be applied
to a larga variaty of power raquirsments, such as alactTical generation, water pumping, aiz-
conditioning and refrigeration.

(PACRAGED~UNITS, IEAT-ENGINES)

ST77 13090 SOLAR-HEATED-AIR RECZIVERS-~—OF SOLAR/GAS TURBINE ELECTRICAL GENERATION PLANT
DESIGN

Jarvinen, P.0., (MIT, Laxington, MA), Solar Energy, V19:139-147, N2, 1377, Intermational Solar
Energy Society, Intarmational Solar Energy Congress and Exposition, Los Angeles, CA, July 28~
Aug 1, 1975, Research supportad by MIT and U.S. Air Force, A77-30312

Receiver design alternatives for a central tower, heat-air racaiver of a solar/gas turbine
2lectrical generation plant are considered. Apertured and unapartursd, domad-surfacs anad
-cavity recaivers are examined and losses such as incident flux reflection and reradiation from
the receiver are included. The recaiver, constructad of ceramic domas that ara individually
coolad by impingement-jet heat-transfar techniques, is designed to supply heated air at 1800 7F
and operats in 2 pressurized condition at a pressurs ratio of four. It ia shown that high
thermal conversion efficiencies (30-90%) may be achieved with cavity recaivers where the intsrior
cavity surfaces ars formed from single or miltipls domes. The afficiencies of surface recsiver
alements are found to be substantially less than those of cavitias, from 54 =o 70 percent. The
difference lies in the higher reradiation flux losses of surfacas racsivers.

(THERMODYNAMIC-EFFPICIENCY, RECZIVER-DESIGN, CENTRAL~TOWER, ENERGY-TECHNOLOGY, CERAMIC DOMES)

ST77 13091 DESIGY AND COSTS OF HIGH TEMPERATURE THERMAL STORAGE DEVICES USING SALTS QR ALLOYS

Xauffman, K.W., Lorsch, H.G., (Pranklin Instituts, Research Laboratoriaes, Philadelphia., PA).,
American Sociaty of Mechanical Engineers, Winter Annual Meeting, New York, NY, Dec 5-1i0, 1976,
ASME Paper 76-WA/HT-34, ll p., A77-26481
Members, $1.50; Nonmembers, $3.00

Salts and alloys ara investigated for application to phase change thermal energy storage
for conventional and solar thermal power generation. The total storage cost using alloys is
insensitive to the heat exchanger cost per unit area and relatively insensitive to changes in
discharge tima and tampermturs Setween chafging and discharging. For the salts, total cost is
very dependent on those sama parametsrs. Alloys aras substantially lower in cost for charge or
discharge times of 12 hr or less. ™e effect of volume change of fusion on “otal cost is
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detarmined. Costs may be incraased up to 37 perxcent for salts, 2.5 percent for alloys. Also

discussed are the use of metal foam fillers with salts, corTzosion, cost of preparation, and the
use of heat pipes and mechanical devices.

(CORROSION, HEAT-PIPES, PHASE~CHANGE, THERMAL-POWER, ECONOMICS)

ST77 13092 EPFPECT OF SOLAR-~RADIATION DENSITY AND ANGULAR SIZE OF RADIATION SOURCE ON
EFFICIENCI OF SOLAR POWER PLANTS

Rrasina, E.A., Nevezhin, 0.A., Rubanovich, I.M., Appl. Solar Energy (USSR) (Eangl. Transl.),
Vv1i2:13~17, N3, 1976, EDB=77:060540

The example of a solar thermoemission power plant is used for the analysisof certain fea-
tures of solar-powar-plant operating raegimes for various radiation densities and angular sizes
of the radiation source. The calculations araperformed both on the assumption of exact pointing
of the collactor optical axis at the radiation source and with allowance for arror. Results are
reported for plant-efficiency optimization calculations, together withdata on the permissible
erTor angles of the sclar tracking systsm.

(TRACXING, THERMAL-POWER)

ST77 13093 SOLAR ENGINE

Lapeyra, J.M., U.S. Patent 3,984,985, Oct 12, 1976, EDB=77:041560 .

A solar engine is dascribed including a vessel disposed for motion along a pradetermined
path and having an array of discrats expandable and contractable chambers dispcsed in spaced
relation along the path. The vessel contains relatively non-expandable fluid while the cham~
bers each contain a ralatively aexpandable and contractable fluid which is of lesser density
that the non-expandable fluid. The chambers along a pradetermined section of said vessel are
maintained at a cooler tsmperaturs than those chambers axposad to solar energy. Tha chambers
axposed to solar anergy ars caused to expand upon hsating of the fluid therein, causing dis-
Elacnmt of the non-expandable fluid. At the same time,. the ccoled chambers ars caused to con-
tTact in response to cooling of the fluid therein and permitting the inflow of an addi;ional
quantity of nonexpandable fluid into the cooled section of the vessel. As a result, the coolad
section of the vessel contains a graatsr amount of non-expandable fluid, producing a mechanical
unbalancs which in turn produces movemant of the vessel along the path.

(PATENT, DESIGN, HEAT-ENGINES, THERMODYNAMICS)

ST77 13094 FOUR DIFFERENT VIEWS OF THE HELIOSTAT FLUX DENSITY INTEGRAL

Lipps, P.W., (Univ of Houston, TX), Sol Energy, V18:555-361, N6, 7 rafs., 1976

The image dus to a single heliostat is rspresented by its flux density, which can be for-
mulated as an intagral over the solid angle of the incoming rays. The incoming ray formulation
leads to analytic results for flat heliostats with polygonal boundaries. The mirror plane for-
mulation leads to a numerical integration over the mirror plane which can be used to study )
affacts due to distortions of the mirror. The pin-hola view leads to an approximats expression
for the flux density inteqral as a convolution of the image due t0 a point Sun with raspect to
the brightness distribution of the rsal Sun.

(MATHEMATICAL TECINIQUES)

ST77 13095 SOLAR OPERATED THERMODYNAMIC DRIVE

McFarland, L.C., U.S. Patent 3,983,704, Oct 5, 1976, ERA-02:022039, EDB=~77:041559
A liquid-tight fluid container forming a primary chamber is provided with a vartical

standpipe communicating, at its depending end, with the bottom arsa of the primary chamber and
communicating with an alevated tank and chamber, at its upper end, in vertically spaced ralation
above the primary chamber. The elavated tank is formed in a fluid raservoir in turn communica- -
ting with the depending end portion of the primary chamber through a check valve. Solar rays
heat fluid which circulates through a heat exchanger disposed in the primary chamber to axpand
a volatile liquid therein and force it through the standpipe into the alevatasd tank. The liquid

is raturned to the reservoir bottom. The liquid drives a hydraulic motor by its movemsnt to or
from the alevatad tank or both.

(PATENT, FLUID-FIOW, HEAT-EXCHANGERS, HEAT~ENGINES)

ST77 13096 MODELING RSPECTS OF A GAS TURBINE SOLAR-ELECTRIC POWER SYSTEM

McBride, Z2.J., Mitchell, P.D., (Black & Veatch Consul:t BEng, Kansas City, MO), Model Simul Proc
Annu Pittshurgh Conf, V7:641-645, 3 rafs., 1 pt., Apr 26-27, 1976, for 7th Meet, Univ of
Pittsburgh, PA

The models are (1) A Solar Central Raceiver Model. This modal analyzes the performance of
various combinations of collector fisld and central receiver geomatrias in tarms of gross power
raceived and power Zlux maps on the raceiver walls. The software is a Montas Carlo race-tracs.
(2) Heat Exchanger and Cavity Analysis. This model avaluatss the microscopic performancs of

the heat transfar surfacas and uses tha rasults to evaluate the macroscopic performance of the
Traceiver cavity as a whole.

(MATHEMATICAL MODELS, COMPUTER SIMULATION, THERMAL-POWER)
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ST77 13097 DEVELCPMENT OF THE SOLAR POWER CENTRAL RECEIVER CONCZIPT

Murphy, L.M., Skinrood, A.C., (Sandia Labs., Livermore, Cd), 26 p., SAND-76-8677 E(29-1)~
789, N77-22624
Avail:NTIS

The role and use of the Sandia Solar Thermal Test Facility, is described. Furthernmore,
details of particular subsystem components, as well as potentially fruitful research areas for

Sandia and other development laboratories to pursue which can lead to performance improve-
ments, are discussed.

(TEST-FACILITIES, PERFORMANCE TESTS, THERMAL-POWER)

ST77 13098 SERVO POSITIONING POWER TOWER COLLECTORS FOR SQLAR HEAT CONVERSION TO ESLECTRICITY

Parker, R.S., (Eoneywell, Inc., Aercospacs Div., St. Petersburg, FL), In Conference on Decision
and Control and Symposium on Adaptive Procssses, 15th, Clearwater, FL, Dec 1l-3, 1976, Proceed-
ings, New York, Institute of Electrical and Electronics Engineers, Inc., p. 84-89, 1376, A77-
28801 12-63, A77-2881l1

An overview of Honeywell's power tower concept for conversion of solar generated neat o
alectricity is presented. The solar collector subsystem control problem is defined. Operatiag
modes including normal tracking, offset pointing, periodic calibration, stowage, and initial-
ization are explained. Mathematics of sun vector computation and atmospheric refraction com-
pensation are discussed. The process of attitude command genearation and communication to the
individual heligstats is outlined. Features of the control concapt which contribute to cost
affectiveness are highlighted throughout.

(ENERGZ~-TECENOLOGY, MINICOMPUTERS, CONTROL-SYSTEMS, OVERVIEW)

ST77 13099 OPERATIONAL CHEMICAL STORAGZ CYCLES FOR UTILIZATION OF SOLAR ENERGY TO 2RODUCE
HEAT OR ZLECTRIC PCWER

Prengle, H.W., Jr., Sun, C-H., (Univ of Houston, TX), Sol Energy, V18:561-567, N6, 13 refs, 1976
This papar presents angineering critaria for salaection of suitable chemical reactions,
and considers in detail two systems: maethanol cycle and ammonium hydrogen sulfata (AHS) cycle.
The latter appears attractive as an operational cycle, has liquid storage on both sides of the
cycle, assentially meets all critesria and has high AH (rmsaction), heat and work aefficiencies.

Praliminary zeactor configurations for the AHS cycle ares discussed.

(THERMAL-POWER)

ST77 13100 SOLAR FLUX DENSITY DISTRIBUTIONS ON CINTRAL TOWER RECEIVERS

Riaz, M., Gurr, T.. (Minnesota, University, Minneapolis, MN), Solar Enezgy, V 19:185-134,
N2, 1977, E(11-1)-2699, A77-30318

An analytical approach is developed for the detarmination of tha solar flux density dis-
tributions produced by a fiald of individually steersd sun~following mirrors on the surface
of the central recaiver. The mirror field is essentially an approximation to the Frasnel
equivalent of a parabolic mirror. Aspects of gecmetrical configuration ars considered along
with the dispersion factor, the mirror utilization factor, the insclation degrading factor,
and the formulas for £lux density calculations. The flux density distributions cn vertical
cylindrical receivers are investigated.

(ENERGY-TECINOLOGY, PARABCLOID MIRRORS, RAY-TRACING, FLUX-DENSITY, MONTE-CARLO-METHOD)

ST77 13101 SOLAR TOTAL ENERGY SYSTEMS INDUSTRIAL APPLICATICNS

Rogan, J.Z., (ERDA, Washingtcn, DC), (Maryland Univ., Collega Park, MD), (McOonnell Douglas
Astronautics Co., Suntington Beach, CA), Aug 1976, Procsedings of the Solar Industrial Procass
Heat Workshop, Cherry, W.R., Ausr, W.M., Allen, R.W., Anand, D.X., CONF-7606535, EDB-77:035243

Demand information obtained from energy intensive industries in the southwest have been
utilized to size solar total energy systems, individual process heat and electrical systams.
Distributad and cantral receiver collection systems were investigated. For the example citad,
although the central recaiver is more efficiant, preliminary costing exercisas indicate that
a distributed system is more econcmical.

(PROCEEDINGS, PROCESS-HEAT, WORKSHOP, ECONOMICS, THERMAL-POWER)

ST?77_13102 SOLAR GENERATORS - UTILIZATION OF SOLAR ENERGY FOR SUPPLY OF ELECTRIC POWER

Schuemann, H.-W., (Arbeitsgemeinschaft Solarsnergie, Tagung Auf Der Deutschen 3auausstellung,
Zssen, West Garmany, Jan 29-Feb 6, 1977), Energiewirtschaftliche Tagesfragen, V27:198-200,
Mar 1977, A77-2868l1, In German

A description is presentesd of thermal and photovoltaic solar electric generators developed
by a german company. The devicas include a thermal solar generator with a maximum power of 10
XW which employs watsr as oOperational medium. The applications Zor solar generators oI various
capacities are discussed. Solar cells, consisting of unconventional silicon material, with an
efficiency of 10% are shown.

(ENERGY-TECENOLOGY, PHOTOVOLTAIC, STORAGE, THERMODYMAMIC-EFFICIENCZ, THERMAL-2CWER)
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$T77 13103 OPTICS IN SOLAR EINERGY UTILIZATION II: PROCEZEDINGS OF THE SEMINAR, SAN DIEGO, Ca
AUGUST 24, 25, 1978

Selvaga, C., (Sandia Laboratories, Albuquarque, NM), Society of Photo-Optical Instrumentation
Zngineers, SPIE Proceedings, V85:182, 1377, Seminar sponsored by the Society of Photo-Optical
Instrumentation Engineers, Palos Verdes Istates, CA, For individual items see A77-29577 to
A77-29596, A77-2957%¢

Attention is given to the optics of photovoltaicas, the optics of selective coatings, solar
standards and instrumentation and the optics of solar concentrators. Particular papers that
ara considerad discuss gaas solar cells for very high concentrations, improved black nickal
coatings for flat plate solar collactors, infrared talevision measurement of heliostat images,

the davelopmant of the solar tower program in the United States, and the principles of the Iixed
mirror solar concentrator.

(CONFERENCZS, ENERGY-TECHNOLOGY, PHOTOVOLTAIC, INSTRUMENTS, CONCENTRATORS, UNITED-STATES)

ST77 13104 CYLINDRICAL MIRROR COLLECTOR PIELD

Smith, R.H., (Solergy, Inc., San Prancisco, CA), Heliotach and Dev, Proc of the Int Conf, .
Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Deav Anal Assoc, Cambridge, MA, V 1:388-395, 5
rafs, 1976 .
'mprov.d. design for a solar collector usesa cylindrical mirror fiald and a Solergy receiver
to obtain concantITation ratios over 40. This system is comparedwith the solar tower apd itis
found that it could achieve similar performancas with lower cost and higher raliability.

(HELICSTATS, THERMAL-POWER)

ST77 13105 SOLAR~THERMAL ENERGY SYSTEMS

Sparrow, E.M., Sparrow, R.3., (Minnesota, University, Minneapolis, MN), In Altarnative Energy
Sources, D. 149-182, 1376, Academic Prass, Inc., New York, NY, Hemisphere Publishing Corp.,
Washington, DC, A77-31467 13-44, A77-31472

The charactaristics of insolation which have to be considersd in an assesament of the
potential for solar energy devicss at a gaographical location are examined. A thearmal analysis
of flat-plats collectors is conducted, taking into account a qualitative description, the
collector anergy gain and fluid temperature rise and the mathematical relationsconcerning the

heat losses. Attantion is also given to flat-plats collector performancs Tesults, thermal
storage and spacs conditioning syatams.

(EFFICISNCY, ENERGY-TECINOLOGY, STORAGE, THERMAL-POWER)

ST77 13106 CENTRAL RECEIVER SOLAR POWER PLANT IN A HYBRID MODE OF OPERATION

Stickley, R.A., Zoschak, R.J., (Shaldahl, Inc., Northfield, MN), AIAA/AAS (Am Astronaut Soc)
Sol Energy for Zarth Conf, 2ap, Los Angalas, CA, Apr 21-24, 1975, Publ by AIAA, New York, NY,
6 9., 1975, Pap 75-624¢

This paper axplores the fsasibility of a solar energy systamoperating in a hybrid, energy
displacamant mode with a conventional fossil-fuasled power generating station. The salection
of thermal input processes and plant stsam conditions are discussed, togather with rescsiver
design and control considerations and justifiad investnant in plant solar components.

(STERM, THERMAL POWER)

§T77 13107 TERRESTRIAL SOLAR THERMAL ELZCTRIC POWER SYSTEM-DEVELOPMENT OF A MODEL PLANT

Tani, T., Sawata, S., Tanaka, T., Sakuta, K., Horigoma, T., (Electrotach Lab, Tokyo, Japan},
Proc of the Southeast Conf on Appl of Sol Energy, 2nd, Baton Rouge, LA, Apr 19-22, 1976,
Sponsorsd by ERDA, Qak Ridge, TN, p. 365-374, 4 refs, 1976, CONF-760423
Avail:NTIS, Springfield,

This model consists of a parabolic trough, a storage—type heat exchanger with the con.mdun
(A1//20//3) as the heat storage medium. Comprassed air is used as the heat transfar medium.

The efficiency of the collector is 10 to 32 percent for various direct normal radiation in
Tanashi, Tokyo, Japan.

(STORAGE, JAPAN)

ST77 13108 SOLAR THERMAL POWER GENERATION

Teagan, W.P., Atallah, S., Glaser, P.E., (Arthur D. Little, Inc., Cambridge, MA), Heliotach and
Dev, Proc of the Int Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal Assoc,
Cambridgae, MA, V 1:720-738, 2 -afs, 1376

The primary components of the system are an advancad flat-plats sclar collector array and
a Rankine-cycle engine which utilizes an organic fluid. Preliminary astimates for ;hs cost of
power generated by the proposed facility lies between 3. 9 and 6.8¢/kWhr. A marked improvement
in collection afficiency can be realized by the addition of a simple raflector systamwhich in
turn would reducs the cost of powar generation by 15-30 percant.

{PRELIMINARY-DESIGN, FEASIBILITY-ANALYSIS, FLAT-PLATE, RANKINE-CYCLE)
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ST77 13109 TOWER-TYPE SOLAR ENERGY PLANT: CONFIGURATION AND ENERGY EFFICIENCY OF CONCENTRATOR

Teplyakov, D.I., Aparisi, R.R., Appl. Solar Energy (USSR) (Engl. Transl.), V 12:25-34, X3,
1976, EDB-77:060560

Three configurations of tower-type solar power plants with stationary reflectors are con- -
sidered <rom the viewpoint of the effectiveness of mirror-surface utilization and stability of
energy output over the day, season and year.

(EFFICIENCY, COMPARISONS, THERMAL-POWER)

8T77 13110 DEVELOPMENT OF SOLAR TOWER PROGRAM IN THE UNITED STATES

Vant-#ull, L.L., (Houston, University, Houston, TX), Sociaty of Photo~Optical Instrumentation
Engineers, Palos Verdes Estatas, CA, p. 104-110, 1977, Ian optics in Solar Energy Utilization
II: Proceedings of the Seminar, San Diego, CA, Aug 24, 25, 1976, A77-29576 12-44, A77-29591

The history anu develcpment of the solar tower is tracad from the concsptual stagde in
1969, through first faederal fundirg in 1973, to a program to initiate pilot plant construction
in 1976. In this pilot plant, it is intanded that 3,000 heliostats will reflect sunlight onto
a central raceiver, in which steam at a temperatura of 500 C will be generated to drive a
turbogenerator.

(ENERGY~TECHANOLOGY, STORAGE, HELIOSTATS, THERMAL~POWER)

ST77 13111 AN EDUCATED RAY TRACE APPROACH TO SOLAR TOWER OPTICS

Vant~Hull, L.L., (Jouston, University, Houston, TX), Sociaty of Photo-Optical Instrumentacion
Engineers, Salos Verdes Estatss, CA, p. 111-120, 1977, In optics in Solar Energy Utilization
II: Proceedings of the Seminar, San Diego, CA, Aug 24, 25, 1976, 2(04-3)-1108 NSP GI-39456,
A77-29576 l2-44, A77-29592

We describe an approach to the analysis of the optical system of the solar towar concept,
which is designed to provide maximum design information. B3y inputing all quantities in terms
of angles or dimansionless ratios the results remain rslatively scale independent. First the
power redirectad from the heliostat field to the central rsceiver is computed, then sclar images
are projectad from each heliostat to the central racsiver and interception factors ara
obtained. This information allows up t0 size the central recaiver, to enhance performanca by
radistributing healiostats in the fiald, and finally to define the rim angle of the field. The
procedurs for this step by step definition of the solar tower .optical system results in optimal
heliostat fields, recaiver flux distributions and diurnal power curves. :

(ENERGY-TECHNOLOGY, FLUX~DENSITY, ANNUAL~-VARIATIONS, COMPUTER-TECHNIQUES, HELIOSTAT PIELD)

ST77 13112 PERFORMANCE OF LOW COST SOLAR REFLECTORS POR TRANSFZRRING SUNLIGHT TO A DISTANT
COLLECTOR

Zentnar, R.C., {(3ceing Aercspacs Co., Seattle, WA), Solar Energy, V19:15-21, W1, 1977, Inter-
national Solar Energy Society, International Solar Energy Congress and Exposition, Los Angelas,

Steerabla reflectors (heliostats) in a typical central collector solar-electric power plant
are intanded to transfer ambiant sunlight to a central heat absorber. One proparty critically
important in the assessment and salection of candidate plastic film reflectors ia their specu-
larity. The papar focuses on dascribing the instrument and test procedurs used to measures the
quasi-specularity of candidats rsflector materials such as Xapton=-H, Tedlarand standard Mylar.
Specularity of the sample i3 detarmined by illuminating it with a sharply defined incident beam.
and measuring the rsflected aenergy which is collected by a series of circular concentric
openings of increasing size. These discreta Doints, genaralized to a curve, describe the
spatial distribution of energy in the reflected beam. Comparison of thisdistributionwith the
spatial distribution of incident £lux charactarizes the sample specularity. All sample data
aras measured using linear polarized output of a halium=-neon gas laser.

(DIRECTIONAL-CONTROL, HELIOSTATS, PLASTIC-FILM REFLECTORS)

ST77 13113 CALCULATION OF OPTICAL CHARACTERISTICS OF RADIANT ENERGY RECEIVERS IN HIGH
TEMPERATURE INVESTIGATIONS

Zakhodov, R.A., Illinskii, A.I., (Acad of Sci of the Uzb SSR), Geliotskhnika, p. 38-42, N6,
1l refs., 1976, In Russian

A theoretical investigation of the effect of the imbalance of the "radiation-receiver”
system on the integral optical characteristics of a receiver is carried out. The values of the
integral coafficient of absorption and of the intagral radiation capacity of tungsten and moly-
bdenum within a wide range of changes in the temperature of the receiver and radiator are cal-
culated. Invalidity of Xirchhof's intagral law for unbalanced selective systems is shown.

(BEELIOSTATS)
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ST77 14008 CONVERTING FLUCTUATION ENERGY OF HEATED ELECTRONS TO DC POWER

Boogaard, T., Natl., Eng, V 80:8~10, N8, Aug 13976, Patent, EDB-77:049874

The purpose of the invention described is to efficiently convert Ifluctuation voltage
resulting from heated electron motion to a usefil source of output power. Large potential
power output exists because a fundamantal aspect of fluctuation energy is that it is indepen-
dent of the size and of electrons in the component.

(PATENT, THERMAL-POWER, THERMIONIC)

ST77 14009 INVESTIGATION OF THE GROWTH OF DIRECTIONALLY SOLIDIFIED EUTECTICS WITH POTENTIAL
AS ELECTRON EMITTERS - FINAL REPORT APR 1, 1975-SEPT 3, 1976

Chapman, A.T., Cochran, J.K., (Georgia Inst. of Tech., Atlanta, GA), NASA~-CR-149859, 76 p.,
School of Caramic Engineering, NAS7-100, JPL-954193, E-18-610, N77-19317
Avail:NTIS

The construction of a solar furnace was completad and it was tested after a preliminarxy
alignment of the heliostat mirrors. After final alignment, the solar furnace is used for
dirsctional solidification experiments designed to simulats space conditions.

(FURNACES, HELIOSTAT, THERMIONIC)

ST77 _l4010 ENERGY-DIRECT-CONVERSION IN SOLAR TECINOLOGY

Justi, E.W., (Braunschweig, Technische Universitaet, Braunschweig, West Germany) , Deutsche
Gasellschaft Fuer Sonnsnenergie, Tagung Ueber Grundlagen Der Solartechnik I, 2ad, Stuttgart,
Wast Germany, l4 p., COct 22, 1976, Paper, A77-29574, In German

The possibilities which exist concerning the convarsion of energy from one form into
another are illustrated with the aid of a matrix, which takes into account mechanical, thermal,
alectrical, chemical, and light energy. The direct conversion of solar heat into alectrical
anergy by means of the thermoelactric Seebeck Effact is considered. It is pointed out that
low-energy conversion efficiencies in the case of conventional thermocouples have been incrsased
by the factor 100 in connection with studies conductsd by Joffs and Associatas in the Soviet
Union and by Justi and Associatss in West Germany. Attention is given to the use of thermo-
elactric materials of the type Bi2Te3 and their optimization, the intermetallic alloy 51Ind98nm,
a hot water/cold watar thermogenerator with an efficiency of 4%, Ph-Te matarials, Ge~Si alloys,
and a solar collector aquipped with thermocouples.

(ENERGY-TECHNOLOGY, THERMOELECTRIC MATERTIALS, SEEBECX-EFFECT)

15,000 OCEAN THERMAL DIFFERENTIAL

ST77 15036 SOLAR ENERGY FROM THE OCSAN

Arch. Energiewirtsch., Vv 30:999-1000, N11l, Nov 1976, EDB=-77:060562, In German

In the latest edition of the journal 'Energy International' grsat hopes ara put in the
generation of alectrical energy from thermal gradients discovered in the tropical ocsans. As
a result of the 5 reports recantly published by teams of scientists in the USA, the author
Dr. David F. Mayer (University New Orleans) considers the plan to generate anergy on a large
scale justifiable from the economic point of view.

(ECONOMICS, OCEAN-AT)

ST77 15037 SOLAR ENERGY. OCEAN/THERMAL: AN UNMIXED BLESSING
Mogsaic, V 5:22-23, N2, Svring 1974, EDB=77:047347
The possibility of operating power plants on the tamperature diffsrences between warm
surface water and frigid deep water is explored.
(FEASIBILITY-STUDIES, OCEAN-AT)

ST77 15038 DESIGN OF COLD WATER PIPE FOR SEA THERMAL POWER PLANTS. PROGRESS REPORT, 1 MAY
13975-30 MAY 1976

Anderson, J.H., Sea Solar Power, Inc., York, PA, June 1976, COO-2691-2, EDB-77:053818
Avail:NTIS HCS4.50
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This report covers the preliminary analysis of design conditions for a 40-ft. diameter,
4000 ft. long, cold water supply pipe for a 100 md sea thermal power plant. The pipe is assumed
20 be freely suspended from a floating platform. The design is based on a circular row of
tubes with spacers between to form the pipce wall. Internal oressure conditions are calculated
for maximum assumed Slow rates in the pipe. EZxternal pressure distribution is calculated for
maximum assumed ocean current velocity. Drag and moment distributions are calculated for the
pipe loaded with an assumed current velocity profile and buovancy distribution. Collapse
stability calculations are made for the pipe and for the individual tubes. Tube and spacer
interaction stresses are calculated for the combined pressure, bending moment, and tensile
loads imposed on the pipe. Preliminary analysis is performed on a £lexible pipe support system
capable of isclating the pipe from the platform during any sea stats likely to be encountered
by a sea thermal power plant. It is concluded that the basic design is feasible and justifies
more precise analysis.

(OCSAN=-AT)
ST77 15039 EQUIPMENT POR ENERGY GENERATION USING THE TEMPERATURE GRADIENTS BETWEEN DIFFERENT

LAYERS QF THE OCEAN

Anderson, J.H., Anderson, J.H., Jr., Patent, Jan 29, 1976, German, FRG, Patent 1,476,5676/C//,
EDB=-77:041501, In German

An eguipment to0 generates energy by making use of tha temperature gradient between diffarent
layers of the sea is described. The energy necessary to evaporate the operating material is
drawn from the sea water. Evaporator and condenser ars arranged at a watar depth at which the
water pressure corresponds to the vapour pressure of the operating material at the hot or cold
water temperature. The f£low channels of the evaporator and the condenser run separataly and
are connected to turbines which serve as energy generator. The following matarials serve as
Qrerating material: propvlene, dichloro-difluorc-methane, monochloro-difluoro~methane, mono-
bromo-trifluorc-mathana, monochloro-trifluoro-maethane~butane, isobutane, propane.

(PATENT, EVAPORATORS, HEAT~EXCHANGERS, WORKING FLUIDS, OCEAN=-AT)

ST77 15040 SYSTEMS ASPECTS OF CCEAN THERMAL ENERGY CONVERSION

Douglass, R.H., Jr., 3akstad, P., (TRW Syst Group, Redondo Beach, CA), AIAA/AAS Sol Znergy

for Zarth Conf, Pap, Los Angeles, CA, Apr 21-24, 1375, Publ by AIAA, New York, NY, 4 2.,

1975, Pap 735=415

A team led by TRW Systems Group has synthesized a baseline design for an OTEC plant of

100 mWe output, with initial cost of $2100/kW, a cost which could be reduced considerably
through the application of new technology and proposed refinements in baseline subsvstams.
It is estimated that a per-~kilowatt cost of $1100 for a functioning OTEC plant could bé realized
before 1990 if a vigorous research and development program is carried out.

(HEAT-ENGINES, OCZAN-AT, ECONOMICS)

ST77 15041 WORKSHOP ON OCZAN THERMAL ENERGY CONVERSION (OTEC)}, 3RD, PRCCEEDINGS, 1975

Dugger, G.L., ed., (Johns Hopkins Univ, Appl Phys Lab, Laural, MD), Workshop on Ocsan Therms
Energy Convers (QTEC), 3rd, Proc, Spec Rap, Houstoen, TX, May 8-10, 1975, Publ by Johns Hopkins
Univ., Appl Phys Lab, Laural, MD, p. 232, 1975, APL/JHU SR 75-2 . .
Avail :NTIS, Springfield, VA

Thirty three papers by various authors are presentad. The topics discussed are all aspects
of ocean thermal enerqgy conversion including: engineering evaluation studies; solar sea power
plants, costs and economics:; open cycle plants:; evaluations of platform designs; mooring cable
studies; feasibility studies of submerged concretes structures for OTEC power plants; electrical
energy transmission lines; working £luids; heat exchanger design: and environmantal impact and
oceanographic studies.

(ENGINEERING-ZVALUATION, ECONOMICS, PLATFORM-DESIGNS, MOORING, WORKING-ZLUIDS, ENVIROMMENTAL-
IMPACT, OCEAN-AT)

ST77 15042 SOLAR POWER FROM THE OCBANS - OCEAN THERMAL ENERGY CONVERSION

Haber, G., New Scientist, V 73:576-578, Mar 10, 1377, A77-26724 .

A deacription is presented of the basic featuras of the ocean thermal energy conversion
(OTEC) scheme. The scheme is to utilize the temperature differences between the warm waters
of ocean surfaces and the cool waters found at a grmater depth. In one OTEC project a cold-
water intake pipe would extend down into the ocean approximataly 4000 £t and would bring up
cold water. In the upper layers of the ocean, the temperature difference between surrounding
surface watar and the water in the pipe would be about 20°C. A working £luid, distinct from
sea water, is to he vavorized and then converted into its original liguid Zorm for reuse in a

losed-cycle or Rankine-cycle system. One of the major problems concerning an impleqentagion
of OTEC appears to be related to the design of a rteasonably priced heat axchanger which will
have an adequate operational life under the given environmental conditions.

(ENERGY~TECINOLOGY, TCONOMICS, RANKINE-CYCLE, HEAT-ZXCIZANGER, CCEAN-AT)
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ST77 15043 OCTAN THERMAL GRADIENTS: A PRACTICAL SOURCE OF ENERGY

Henrie, J.0., Science, V 195:206~207, N4274, Jan 14, 1977, EDB-77:035247

Comments are praesentad on Beck's ocean thermal gradient hydraulic power plant and Zener
and Felkovich's foam solar sea power plant. Rebuttals by Seck and Zener and Felkovich are
included.

(FOAM, COMPARISONS, OCZAN=-AT)

ST77 15044 SOLAR SEA POWER PLANTS (CITATIONS FROM THE NTIS DATA BASE)

Sundemann, A.S., (NTIS, Springfield, VA), 95 p., Nov 1976, NTIS/PS-76/0901/9WE

Technical and economic fesasibility of solar sea power plants are discussed. Topic areas
cover condenser, evaporator, and heat exchanger design: and fouling and corrosion prevantion.
Included are a faw abstracts pertaining to sita selection, dynamic modeling studies, and general
studies dealing with solar sea powaer as an energy altaernative.

© (OCZAN-AT)

ST77 15045 SOLAR SEA POWER PLANTS (CITATIONS FROM THE ENGINEERING INDEX DATA BASE)

Hundemann, A.S., (NTIS, Springfield, VA), 69 p., Nov 1375, NTIS/PS~-76/0902/7TWE

The present status and future prospects of using the ocean thermal gradient for produc-
tion of electric power are discussed. Engineering, economic, and feasibility studies are
coverad, including studies dealing with systems and component design.

(OCEAN=-AT)

ST77 15046 OCZAN THERMAL ENERGY CONVERSION: RESOURCE, ECOLOGICAL AND ENVIRONMENTAL STUDIES

Lewit, H.L., (Ocean Data Systsms, Inc., Montaray, GCA), NSF/RA/N~74/374, 182 p., Aug 1975,
PB=264 242/9WE

Studies to define optimum geographical locations for Ocean Thermal Energy Conversion (QTEC)
plant sites weras carried out. This report presents the results of the first of six subtasks -
thermal structura mapping. Subtask L1 includes an area from the Zquator to §0 degrees N, from
60 dagrees W to 150 degraes W. four seasons are reprssented by data for January, April,
July, and October. Nine categorias of maps ara included.

(THERMAL-STRUCTURE, MAPS, OCEAN-AT, SITING)

ST77 15047 AN ASSESSMENT QF THE OCEAN THERMAL ENERGY POTENTIAL OF THE FLORIDA CURRENT

Mangarella, P.A., (Massachusetts Univ., Amherst, MA), NSF/RANN/SE/GI-34979/TR/75/6, NSF/RA/
N-75/302, 30 p., June 1975, PB=265 615/SWE

This raport assesses the thermal gradient energy resourcs of the Florida currsant locatad
at the southeastarn ssaboard of the United Statas whers the Gulf Stream is divaerted northward.

(UNITEDR-STATES, GULF-STREAM, OCZAN-AT)

S§T77 15048 OTEC ANNUAL REPORT TO THE DIVISION OF SOLAR ENERGY FOR FY-1376 AND THE TRANSITICON
QUARTER

Perrigo, L.D., Jensen, G.A., (Battelle Pacific Northwest Labs., Richland, WA), Nov 1976,
BNWL~-2154, EDB=77:041499
Avail :NTIS BCS4.00

Information on the tachnical program effort by the biofouling and corzesion protaect activity
office for the reporting pericd January through September 1376 is prasentad in thrse subsec-
tions. The first subsection deals with the methodology used to guide the technical efforts
of the Project activity office during its period of startup and befors a detailed master plan
is developed and approved. The second subsection describes the projects developed for funding
in FY-1976 and the rationale for their selection. The final subsection presents a summary
of significant technical information obtained from various projects.

(CORROSION, FOULING, HEAT-ZXCIANGERS, RESEARCH-PROGRAMS, OCEAN-AT)

ST77 15049 NUCLEATING VAPORIZATION AND EXTENDED SURFACE HEAT TRANSFER AT LOW TEMPERATURE
DIFFERENCE. ANNUAL REPORT

Sabin, C.M., Povpendiek, X.F., Connelly, D.J., Meckal, P.T., (Gaoscienca Ltd., Solana Beach,
CA), 126 p., May 1976, GLR-165 )

The objectives of this OTEC program are to investigate methods by which nucleate boiling
on the outside of tubes in anhydrous ammonia and forced convection for water £low inside tubes
can ba improved. Ia the case of the boiling work, both higher heat fluxes and lower wall-
saturation temperatures diffarences for boiling inception are sought. In the case of the iorced
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convecrion studies, it is desired to find ways of increasing the convection conductances with
only small or mocdest changes in the corresponding friction factors by increasing the fluid
velocities in the boundary layer. During this first vear's exmloratory efforts, the ammonia
nucleate boiling conductances have been increased and the wall-saturation temperacure differences.
for boiling inception decreased by surface treatment consisting of sandblasting, slectroplating,
and screening. Also, significant improvements in forced convection conductances f£or water
flow in tubes containing special vane systams that control boundary layer velocities have

been identified:; in addition, heat transfer improvements over fluid friction in certain Reynolds
modulus regions have been found for special surface roughening.

(FORCED-CONVECTION, HEAT-FLUXES, HEAT-EXCHANGERS, OCZAN-AT)

ST77 15050 DIRECT CONTACT OF LOW-BOILING, WATER-IMMISCIBLE MEDIUM WITH HOT AND CCLD BODIES
OF WATER TO TRANSFER HEAT POR PURPOSES OF ENERGY PRODUCTION AND/OR DESALINATION

Smith, C.S., Jr., Patent, Oct 13, 1976, US Datent 3,986,338, EDB~77:041502

A low boiling, water immiscible medium is directly contacted in liquid state with relatively
hot or warm water (e9.g., with hot recycled fresh water in a desalination system or with warm
surface sea water in an energy production system) and in vapor state with relatively cold or
cool water (e.g., surface sea water in a desalination system or deep sea water in an energy
production system} whereby thermal anergy is efficiently transferred between the phases that
ars so contacted/ the energy transfer is for the purpose of evaporating the immiscible ligquid
in an energy production systam and is for the purpose of evaporating saline water in a desalina-
tion system/ and the effluent from the process which is returned to its patural environment

(e.g., to tha sea) is treated to remove all significant amounts of antrained and dissolved
immiscible medium.

(PATENT, WORKING-FLUIDS, OCEAN-AT)

ST77 135051 OCZAN THERMAL ENERGY CONVERSION PROGRAM. EPFFEP PROGRAM FOR OQTEC STRUCTURAL SYSTEMS

Suzuki, 5., Chen, W.P., (Lehigh Univ., Bethlehem, PA), 133 p., 1976, CCO-2682-8

A constitutive relation and failure criterion for concrete material under general three-
dimensional stress statas has been developed using the work-nardening theory of plasticity.
The formulation has all the required propsrties of concrete and gives a close estimate to experi-
mental stresses for completa general stress states. In order that the results of cesearch
be readily .usable in the analysis of suboceanic structures such as the large shalls proposed
for adoption in the Ocean Thermal Energy Convarsion program (QTEC), corrasponding computer
coda called EPPFEP (Elastic Plastic Practure Pinits Element Program) is daveloped hare to raflact
this matarial response. This raport describes the details of this program and its implementa-
tion on the computer systam COC 6400. It definas all the input and output of the program along
w#ith an example illustrating a typical application of EPFPEP modeling. Detail computer algorithm
for the constitutive ralations of concrets is also given in the form of flow charts.

(CONCRETE, MATERIAL-RESPONSE, OCZAN-AT, COMPUTER~MODEL)

ST77 15052 ALTERNATIVE ENERGY TRANSMISSION SYSTEMS FROM OTEC PLANTS. 2ROJECT 8980 FIRST
QUARTER PROGRESS REPORT, JULY-SEPTEMBER 197§

Talib, A., Konopka, A., Biederman, N., (Institute of Gas Technology, Chicago, IL), 38 p2.,
Oct 1976, CO0/2426-1

During the first quarter, efforts were concentratad on analyzing the technoceconomic
characteristics of synthesis plants for methanol and certain high-energy fuels. This firse
guarterly rceport presents an analysis of the production of methanol fuel Irom the OTEC plant.
Process descriptions, process flow charts, matsrial and energy balances, capital cost estimaces,
and unit cost 2stimates were developed for methancl production at 100-mW and 500-mW OTEC
plant capacities. Two schemes for the production of methanol were considersd. In one scheme,
a portion of the recycled gas stream, composed of a mixturae of hydrogen and carbon dicoxide,
is taken from the methanol resactor affluent and burned in a boilsr as fuel to generate high-
pressurs superheated steam. The steam i3 used in steam turbines for feed gas and recycle
gas comprassion. The sacond scheme is based on the use 0f electric drivers for feed gas and
racycle gas compressors. The production economics of these two schemes were evaluatad to
determine the advantages and disadvantages of rsduced raw materials consumption vs. increased
elgctricity consumption.

(TECENOECONOMTIC, METHANOL, ENERGY-BALANCES, ECONOMICS, CCIAN AT)

ST77 15053 OCEAN THERMAL ENERGY CONVERSION SYSTEM EVALUATION

Trimble, L.C., Messinger, 3., (Lockheed Missiles & Space Co, Inc, Sunnyvale, CA), ATAA/AAS
Sol Energy for Earth Conf, Pap, Los Angeles, CA, Apr 21-24, 1975, Publ by AIAA, New York, NY,
19 3., 1975, pap 75-616

The saper ::eports on one aspect of an ocean thermal powexr plant, heat e:;chanqers and theix
associated pumps. The study confirmed that not only do the heat exchangers impact the total
system technical design, but they may account for up to 75% of the cost of jower generation
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components and up to 57% of the total system initial cost. The nature of the heat exchanger
application is discussed, along with some approaches to design solutions.

(HEAT-EXCHANGERS, DESIGN-SOLUTIONS, OCSAN-AT, ZCONOMICS)

ST77 15054 SITE LIMITATIONS ON SOLAR SEA POWER PLANTS

Zener, C., (Carmegie Mellon Univ, Pittsburgh, PA), J Hvdronaut, V 11:2-3, N1, 1 ref, Jan 1977

In this paper, Q(max) (upper limit upon the warm water intake) is calculated as a function
of thickness of the upper mixaed layer, the ocean current velocity, and the site latitude.
Typically, this upper limit corrssponds to0 a maximum electrical power output of some thousands
of megawatts.

(QCZAN=-AT, WARM-WATER~INTAKE)

ST77 15055 FOAM SOLAR SEA POWERPLANT

Zenar, C., Fektovich, J., (Carnegia-~Mellon Univ., Pittsburgh, PA), Science, V 189:294-295,
N4199, July 25, 1975, EDB=-77:047348

A modification of the open-cycle solar sea powerplant concept developed by Back is presentad
in which the mixed liquid-vapor phase has a foam structurs rather than the structure of a
continuous vapor chase intersversed with droplaets of liquid, or of a continuous liquid phase
interspersed with vapor bubbles. This modification results in a higher afficiency and a low
capital cost per unit power output.

(FOAM~STRUCTURE, THERMODYNAMIC-CYCLES, WORKING-FLUIDS, CCSAN-AT)

16,000 WIND POWER CONVERSION

ST77 16047 SOLAR ENERGY. WINDPOWER: A NEW LOOK AT AN OLD DRAFT

Mosaic, V 5:20~-21, N2, Spring 1974, EDB-77:047488
A brief discussion is presented on the potsntial of the wind for electric power generation.

(WIND)

ST77 16048 WINDMILLS IN TVIND

Ingeniceren, V 25-26, June 1976, Translation, ERDA-TR==230, EDB=77:047491
Avail:NTIS HCS4.00

Design characteristics and operating parameters of wind turbines built by the Tvind,
Denmark Schools ars prasented.

(OPERATING-PARAMETERS, DENMARK, FABRICATION, WIND)

ST77 16049 A WIND ENERGY SYSTEM UTILIZING HIGH PRESSURE EZLECTROLYSIS AS A STORAGE MECHANISM

Allison, H.J., (Oklahoma State University, Stillwater, OK), In World Hydrogen Energy Confsrance,
lst, Miami Beach, FL, Mar:-1-3, 1976, Procsedings, University of Miami, Coral Gables, FL,
Pergamon Press, New York, NY, V 2:2B-3-2B~14, 1976, A77-33326 l4-44, A77-33376

The papaer describes a technique of energy storage which utilizes elaectrolysis calls to
disassociata water into its component gases, and then stores the avolved hydrogen as a high
prassure gas, or liquid, or hydride. This systsm, in conjunction with solar and wind energy
Jenerating systems, has been the subject of research since 1361l. Present performance paranetasrs
for those components of the system which have rsached the prototype stage ara provided, and
remaining problems and econocmic considerations are discussed.

(ENERGY-TECENOLOGY, ECONOMICS)

ST77 16050 WIND AS A POWER SOURCE FOR OCEANOGRAPHIC PLATPORMS

3ade, ?., (Technische Univ. Berlin, Germamny, F.R.), 1976, AED~CONF--76-203-005, US Sales Only,
AED~CONF~-76-203-005, EDB-77:060889
Avail:NTIS HCS3.30
The energy demand of platforms in ocsan engineering can be satisfied by wind energy

converting systsms. The rslatively low and continuous power demand of such stations, and the
great avarage wind velocities in the ocsan makes the use of wind energy convertars aconomic.

though thers are satisfactory results with new vertical axis wind rotors (Darrisus-Rotor),
the wind turbine with horizontal axis of rotation and high tip-sveed ratio of the rotor blades
seems t0 he the most affactive and aconomic system. To ansure the power supply of the station
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also during longer periods of no wind, the wind converter has to work in connection with storage
Dattery banks. 3Both parts, wind converter with alternator and the storage bhatteries, have
to be an integrated system.

(ECONOMIC, HORIZONTAL-AXIS, STORAGE)

ST77 16051 WIND TURBINE

Blackwell, B.7., Feltz, L.V., Maydew, R.C., Patent, Apr 8, 1976, German, FRG, Patent 2,540,737/
A//, EDB-77:054019, In Garman

A vertical-axis wind turbine is described. The drive rotor of the turbine has a number
of oblong blades, the central bent portiona of which are of streamline shape. The particular
curved shape of the blades ensures that mainly tensile stress will occur in the blads. The
turbine is of the self-gtarting type. This is attained by startsr rotors. Each of these
rotors has a number of hollow blades which are arranged in opposite directions, the biades
partly overlapping each other in S shape. The speed ratio of the turbine has a value of approx.
5 to 7. In practics, turbine plants may be built which consist of a aumber of drive rotors
arranged one abocvae the other on the shaft. Each following drive rotor has a greater diamecter
than the adjacent lower rotor.

(PATENT, PERFORMANCE® TESTING, BLADES, VERTICAL-AXIS)

ST77 16052 POWER GENERATING APPARATUS

3right, C., Wind Turbine, Aug 10, 1976, US Patent 3,374,395, EDB-77:060895

A control system for obtaining maximum power output from alectrical generacing water
sumping, flywheel storage and like systems comprising a wind-driven prime mover coupled to an
alactrical generator over an extended range of wind velocities is described. The maximum
electrical cutput power is obtained by synchronizing the speed of the generator, and hence
the speed of the prime mover, with the maximum power output of the prime mover. Since the
maximum output power of a wind-driven prime mover is proportional %o the third power of the
wind velocity, and is a function of an anqular velocity~dependent power coefficient, means ars
orovided for detecting the angular valocity of the nrime mover and generating a signal sropor-
tional to the cube of the wind velocity. The signal thus generatad is used for controlling the
magnitude of the excitation field current in the slectrical genaerating apvaratus whersby the
alaectrical sutput varies approximately as a cubic function of the wind velocity and, consequently,.
43 a linear function of the output powar of the prime mover. For this purpose the control-
signal generating means employs a solid state device or the like which is biasaed to operate
along the third powar portion of its characteristic operating curve.

(PATENT, CONTROL-SYSTEMS, WIND)

ST77 _L60S3 FEASIBILITY INVESTIGATION OF THE GIROMILL FOR GENERATION QF ELECTRICAL POWER

Brulle, R.V., (McDonnell Aircraft Co., St. Louis, M0), 155 p., 10 refs, Nov 1975, COO-2617-75/1
The cyclogira computer program, obtained from Prof. H.C. Larsen of the United Statas Air
Force Institute of Technology, was modified to incorporate computation of blade loads for
the normal operating and gust loading conditions. The program was alsc changed to allow com-
putation of the 2ffects of smoothing the blade rock angles in the raegion where they experienced
large oscillations due to passing through a vortex shed by the previous blade., Using this
srogram the various effacts of rotor geometric parametars were investigated. Giromill con-~
fiquration design concepts wers explored. A baseline concept was adopted having an upper
structural triangular tower extending through the lower support tower and supportad by two
main rotor bearings. Twenty-one different Gircmill systems covering a power range of 120, 500
and 1500 XW were then synthesized. These war=s structurally analyzed and sized. An autcmatic
alectronic control concept built arcund axisting equipment and emnloying state of che art
technigues was daveloped. Preliminary cost estimates for generating slactrical power frcm the
Giromill systems wera completed. Cost astimating relationships of the major items of equipment
wera formulated.

(COMPUTER-PROGRAM, BLADE~LOADS, WIND, ECONOMIC2, CONTROL-SYSTEMS)

ST77 16054 BASIC RELATIONSHIPS TO DETERMINE WIND POWER AND SOLAR RADIATION AVAILABLE FROM
THE ATMOSPHERE

Carter, S.A., (Univ of Alabama, Huntsvilla, AL), Proc of the Southeast Conf on Appl of Sol
Energy, 2nd, Baton Rouge, LA, Apr 19-22, 1976, Sponsored by ERDA, Oak Ridge, TN, p. 381-389,
1976, CONF-760423
Avail :NTIS .
The National Weather Service has many vears of records of wind speed and solar radiation
from numerous locations throughout the nation. The optimum amount of energy contained in the
wind and solar radiation at these locations can easily be calculatad from these past weather
records. A method is shown :o conver: the summarized records to power units of watts per square
meter. This will provide a measure of the basic sun and wind energy in familiar terms. This
information and procsdure may be applied to other situaticns such as variations in location,
size and efficiency. :

(COMPARISONS)
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ST77 16055 TILTING AT WINDMILLS

Collins, G., Simpson, R.J., (Preston Polytech., Eng.), Fistory of Windmills, Elactron. Power,
7 22:347-351, N6, 1l refs, June 1976, EDB-77:041621
Descriptions of some very early windmills ara followed by a aistory of the design, fabrica-

tion, ersction and control of windmills for the generation of electricity including the develop-
ment of the vertical-axis machine.

(EISTORY, FABRICATION, VERTICAL-AXIS)

ST77 _160S6 EQUIPMENT FOR UTILIZATION OF WIND ENERGY, PARTICULARLY FOR HEATING OF LIQUIDS

Duc, M., Patant, Apr 29, 1976, German, FRG, Patent 2,545,951/A//, EDB~77:054016, In German

A plant Zor utilizing wind energy, which is particulary used for heating liquids, is
described. The wind turbine has either a horizontal or a vertical axis. An elaectric generator
is arranged dirsctly on the axis. The electric energy supplied by the generator is used for
heating elements arranged in the supply vessel of the liquid. Depending on the snergy amount
generatad, the liquid of the heating system (a.g. central heating) is heated aither proportionally
or completely through the wind energy equipment. With calm or low wind, the liquid is heatad
conventionally by means of a normal heating system.

(PATENT, VERTICAL-AXIS, STORAGE, HORIZONTAL-AXIS)

ST77 15057 DIFFUSER AUGMENTATION OF WIND TURBINES

Foraman, X.M., Gilbert, 3., Oman, R.A., (Grumman Aersspace Corp., 3ethpags, NY, Research Dept.),
1978, CONF-760842-~6, EDB=77:060890
Avail:NTIS HCS3.50

Wind tunnel investigation of models of two diffuser design concepts is directed toward
unconventional, very short, cost-effective configurations. One approach uses the enargetic
axtarnal wind to pravent separation of the diffuser's internal boundary later. Another mechod
used high 1ift airfoil contours for the diffuser wall shape. Diffuser model tests have
indicated almost a doubling of wind power extraction capability for dawts compared to conven-
tional turbines. Economic studias of dawts have used these test data and recent (1975) cost
projections of wind turbines with diametsr. The specific powar costs ($/kW) for a realistic
dawt configuration are found to be lower than conventional wind turbines for very large size
rotors, above 50 matars diameter, and for rotor diameters less than about 20 metars. The cost-

to-benefit assesament for intarmediate size rotors is affectad by the uncertainty band of cost
for these rotor sizes.

(AERODYNAMICS, ECONOMICS, PERPORMANCE-TESTING, WIND-TUNNELS)

ST77_l60S8 SYNCHRONIZATION OF THE ERDA~NASA 100 LKW WIND TURBINE GENERATOR WITH LARGE UTILITY
NETWORXS

Hwang, H.H., Gilbexrt, L.J., (NASA, Lewis), NASA-TM-X-73613, 17 p., July 1977, E-9096, N77-
13580/8WE

The synchronizing of a wind turbine generator against an infinite bus undear random
conditions is studied. With a digital computar, completa solutions for rotor spesd, ganerator
power angle, electrumagnetic torque, wind turbina torque, wind turbine blade »itch angle, and
armature current are cbtained and prasented by graphs.

ST77 16059 WINDMILLS STAGE A COMEBACX

Jayadev, T.S., (Univ. of Wisconsin, Milawukee, WI), IEEE Spectrum, V 13:45-49, N1l, Nov 1976,
EDB=-77:041623

Various types of wind turbines are described. The power conversion systems, alectronics,
and cost factors are comparasd.

(COMPARATIVE~-EVALUATIONS, EFFICIENCY, ECONOMICS)

ST77 16060 WINDMILLS CHANGE DIRECTION

Musgrove, P., (Reading Univ., England), New Sci., V 72:596-397, 1030, Dec 9, 1376, EDB=77:054968
Britain needs a naticnal program for research and development of wind power to see if
the North Sea's wind can compete with its oil and gas as an energy source. ZInvironmental and
land-use pressurss will require that large windmills be built in shallow offshore waters where
the high wind speeds can compensata for the extra cost. As the southern Yorth Sea gas fields
are depleted thaey will provide natural snergy storage raservoirs for compressed air, which
can then be used for power on windless days. Wind-generatad energy can also be used to alectro-
lyze watar and the raservoirs used to store hydrogen. Costs for wind powar are primarily
intarast and rspayment for :the capital investment since the energy sourcs is free. Current
estimates are 150 to 250 pounds per installed kilowat:t, with a breakeven point higher than the
130 pounds needed -0 be aconomically feasible. 'When these figures are adjustsd for inflation,
howavar, the breakeven point is 200 pounds, the astimatsd cost for large-windmill systems. As
conventional fuels ars depleted and become mors costly, wind power will hHe more attractive to
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future generations. Improvements in windmill design, particularly the high-speed vartical-
axis windmill, will reduce capital costs. This design does not need to be coriented into the
wind, and the electrical generator can be placed on ground level. The use of straight blades
allows inexpensive construction materials. Small-scale windmills will be useful for Zarms,
remote areas, and in developing countries.

(VERTICAL-AXIS, DEVELOPING~-COUNTRIES, ECONOMICS, ZNVIRONMENTAL~-ZFFECTS, GOVERNMENT-POLICIES,
RESEARCH-PROGRAS, UNITED-KINGDOM)

ST77 16061 ECONOMIC EVALUATION OF SMALL-SCALE WIND POCWERED ELECTRIC GENERATION SYSTEMS

OCbermeier, J.L., Townes, H.W., (Montana State Univ, 3o0zeman, MT), ASME Pap, 4 p., 13 refs,
Dec 5, 1976, for Meet, N76-WA/Ener-l

Presentad is an sconomic evaluation of several commercial wind powered electric generation
systems of the type which could be used by an individual home owner. A system included a wind
plant, tower, storage battery and d-¢ to a-c inverter. The analysis considered a total of
12 different system configurations. The avaluation of energy output was based on wind speed
data for several locations in the state of Montana. The results of the evaluation indicate
that some of the "home built” systems are competitive economically at the present time in some
"windy" locations. Nona of tha systems which are aconomic could individually supply the entirze
power raquirement for a single family dwelling.

(MONTANA)

ST77_16062 EVALUATION OF THE POTENTIAL ENVIRONMENTAL EFFECTS OF WIND ENERGY SYSTEM DEVELOPMENT

Rogers, S.=., Duffy, M.A., Jefferis, J.G., Sticksel, P.R., Tolle, D.A., (Battelle Columbus
Labs., OH), NSF/RA-706188, 193 p., Aug 1976, ERDA/NSF/07378-75/1

The £irst phase of an evaluation of the potential for environmental effscts from the
develovment of wind energy was completed. A keyworded bibliography concerning nicroclimatic
alterations by wind and reactions of f£flora and fauna to altered wind regimes is presented.
This literaturas serves as background material fZor discussion of potential microclimatic and
ecological effacts. A baseline climatological and biological survey of the ERDA/NASA 100 kW
Experimental Wind Turbine site near Sandusky, Ohio, provides input to a follow-on Zield srogram
designed to provide quantification of the operational aeffects of the 100 kW wind anergy sysctem
on the environment which is developed and currently being undertakan. The cperation of wind
energy conversion systems does not appear 'to involve any unusual environment effects. As
oresantly conceived, wind energy systems will oroduce no significant thearmal or chemical ef-
fluents. Land requirements are minimal and compatible with many other land uses.

(BIZLIOGRAPHY, MICRCCLIMATIC)

ST77 16063 WIND MOTORS

Sellman, D.L., Patent, Oct 26, 1976, US Patant 3,988,072, EDB~77:060896 )
Wind motors are described which ara propelled by the impact of the wind against the vanes
of an impeller wheel that have wind channeling devicss that gather the wind from a large area

and funnal it at increased density and pressure to apply multiplied impact against the impeller
vanes.

(PATENT, CONFIGURATION)

ST77 16064 DIRECT AND INDIRECT ECONOMICS OF WIND EINERGY SYSTEMS RELATIVE TO FUEL

Sorensen, 3., (Univ of Copenhagen, Denmark), Energy Dig, V 5:4~5, N6, Dec 1976

The author shows a power duration graph for a one-year period of the power output of a
wind energy generator (WEG). In the graph, the vearly average output E//a//v is 136 W. m2.
The WEG is inoperative 313 of the year, and its power output exceeds the avarage during 423
of the time. The maximum cutput excseds three timss the average. The power duration curves
for storage capacities ranging from 3 to 200 hours are addsd to the graph, and it is clear
that the power fluctuations diminish rapidly as socn as even a small storage facility is
added, and lass rapidly when the storage capacity exceseds 24 hours. It would appear, that
a WE systam with an energy storage facility of a capacity somewhere in the range 10-24 hours,
would constitute a fully interchangeable altsrnative to fuel based base load plants. It is
claimed that, with constant rising prices of fuel and rising costs of constructing nuclear
power plants, the WEG promises to be an increasingly competitive energy source, especially
considering its familiar unique advantages as a renewable, clean anergy source.

(STORAGE, DENMARK)

ST77 16065 IS WINDPOWER READY TO TAKE OFF?
Stansell, J., Arch. Snergiewirtsch., V 30:681-685, N8, Aug 1976, EZDB-77:060887, In German

This article gives a brief survey about the position of wind energy ;evelopmen; in the
USA, in Denmark, and in Grsat Britain. The prototvpe of a wind engine which was built by
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WESCO (Wind znergy_$upply Company) to produce 140 kW is dealt with more intensively. Some
data about the profitability of wind-energy »lants are given.

(USA, DENMARK, GREAT-BRITAIN, E=CONOMICS)

ST77 16066 SAILWING WINDMILL CHARACTERISTICS AND RELATED TOPICS

Sweeney, T.E., Nixon, W.3., Maughmer, M.D., Blaha, R., (Princeton Univ., NJ), NSF/RANN/GI-
41891/PR/74/4, NSF/RA/N-75-054, 70 p., Mar 1975, AMS-1240, PB-265 $28/4WE

The method of experimentally determining the performance of large scale windmill models
mounted on a moving vehicle is discussed. As a result of the wind tunnel experiments, analysis,
and the large scale vehicle work., an optimization of a particular rotor is described, as are
the results of blade twist experiments as a mathod of RPM control. 3ecause the wind tunnel
models ware necsasarily small scale, rigid rotor blades wars used: however, the large scale
rotors tested and reported upon were of the Princeton Sailwing typa. B85y means of dimensional
analysis and by axperiments, the significant tension coefficiant for the trailing edge cable
of the Sailwing rotor was determined and avaluated. This tension coefficient enables the dasign

of such a rotor to be such that the luffing threshold can be avoided for any given set of
conditions.

(WIND-TUNNEL MODELS, AERODYNAMICS)

ST77 16067 WINDMILLS: ENERGY BLOWING IN THE WIND

Tollaeson, S., Elements, Midland, MI, V 3:32-41, N1, 1975, SDB-=77:043295

The history of wind power is reviewed with its uncertain baginning, but beliaved to date
as far back as 2000 B.C. The oparaticn of the Smith-Putnam generator in Vermont from October
1941 to March 1945 marked the first synchronous generation of power from the wind. In 1951,
Congrass rafused to appropriats funds for a prototype project. A windmill charges tha battaries
of a small experimental “urban car” with a rangs of 25 miles at the University of Oklahoma.
In 1972, it was predicted that by the year 2000, about 19 percent of the U.S. anergy requira-
ments could be supplied by windoower utilized in windy areas. A workshop on wind energy conver-
sion systams in 1973 sought to assess the prasent state of the art of wind energy systanms
tachnology and recommended concrete directions. The workshop was then divided into four com-
mittees and racommendations were provided for: wind characteristics and siting, rotor charac-

taristics, energy storage and anergy conversion systems, and applications. The NASA research
programs on wind anergy utilization are described. )

(HISTORY, ECONCMICS, ENVIRONMENTAL-EFFECTS, RESEARCH-PROGRAMS, USA)

ST77 16068 DESIGN AND TESTING OF A PROTOTYPE SAVONIUS WIND MACHINE

Turnquist, R.0., Appl, P.C., (Kansas State Univ., Manhattan, XS), 1976, Oklahoma Stats Univer-
sity, Stillwater, OKX, Frontiers of Power Technology Conference, 2DB-77:060888

The various types of mechanical devices that have heen tried or proposed to rascover wind
anergy can be separated into two catagories: vertical axis and horizontal axis machines. One
of the simplest vertical axis wind machines is the Savonius type. During 1974, it was there-
fors decided to study the Savonius type wind machine at Xansas State University because of its
simplicity and potential for a reasonably high sefficisency. Since then, this decision has been
further justified by results of recant wind tunnel tests of Savonius rotors. Dasign details
ares summarized. Results indicate that afficiencies of 30 percent wers reached, but with
optimization, efficiencies of 37 percent could be attained.

(VERTICAL-AXIS, HORIZONTAL-AXIS, KANSAS, OPTIMIZATION, TEST)

ST77 16069 THE OPTIMUM CONFIGURATION OF ROTOR BLADES TOR HORIZONTAL WIND ENERGY CONVERTERS

Jeber, W., (Xanner, Leo, Associates, Redwood City, CA), NASA~-TT~-F-17379, 17 p., Feb 1977,
N77=-17562/8WE

Considerations, procedurss and some rasults relating to the problem of the aerodynamic
confiquration of rotor blades for wind enargy convertars are prasented.

(AERODYMAMIC)

ST77 16070 STUDY OF ALASKAN WIND POWER AND ITS POSSIBLE APPLICATIONS

Wentink, T., Jr., (Alaska Univ., College, Geophysical Inst., AK), NSF/RA-760424, 14 p., Jan
20, 1976, PB=-263 695/9WE .

Extensive analytical studies on wind spectra were axtended to the prediction of the monthly
and average power output from specified windmills, based on only knowledge of the measured
mean windspeed. for the Elektro windmill and 44 sets of long term Alaskan wind f“requency data,
the author calculatsd the axpected mesan powers. Then, from analytical considerations he
predicted the axpsctsd mean power, with resulting errors of 0 to 7%.




3T77 16071 NEW ENGLAND WIND POWER - COASTAL OR MOUNTAIN

Yidger, W.X., Jr., Derrickson, R.A., Jr., (Biospheric Consult Int, Inc), 2ewer Zng, Barrington,
IL, V 30:43-47, N12, Dec 13876

A comparative study is made of the wind sower available in the coastal and immediate
ofishore area of the Gulf of Maine and on the exposed ridges and summits in or ceripheral to
the White Mountains and other New England ranges. It is concluded that the wind power available
at alevations of about 3000 £t MSL or abova aquals or exceeds that available 50 or more miles
offshore in the Gulf of Maine. There is no way to avoid day-to-day variability due to changing
synoptic weather situations, but the higher elevations inland do appear to permit relatively
steady seascnal averaga power generation, if the cperating range is appropriately tIuncated.

(VARIABILITY, COMPARISONS)

ST77 16072 TORNARO-TYPE WIND ENERGY SYSTEM: BASIC CONSIDERATION

Yen, J.7., (Grumman Aercsp Corp, Rethpage, NY), ASME Pap, 11 p., 11 refs, Dec 5, 1976, for
Meet, N76~WA/Ener-2

A general description of the concept, scaling laws, and wind tunnel tast data have been
covered in a previous paper. A basic thexrmodynamic consideration will be prasented in this
paper to gain a proper perspective of the overall performance of the new design. Some details
of wind tunnel data, derivation of the scaling laws, and some recent results in flow visualiza-
tion are also prasented.

17,000 BIOMASS

ST77 17024 AGRICULTURAL AND PORESTRY WASTES: WORKSHQP NO. 2

{(Washington Canter, Washington, DC), Capturing the Sun Through Bicconversion, 1976, EDB=77:
041491

In addition to a concise summary of the conclusions reached by the panelists on the use
of agricultural and forestry rasidues as an eneargy sourcs, written comments were included on
saveral aspacts of the problems and possibilities. These comments wera discussad: Zeasibility
of using forsst rssidues as fuels and as raw matarials for producing petrochemical substitutes/
foagibility of silvaculture energy farms and residue utilization/ forests as a potential source
of energy, pulping and lignocellulose utilization, methane generation from wastes, particularly
swine manure/ bioconversion of agricultural and forsstry wastes from the standpoint of reducing
land, air, and water pollution, and energy potential from agricultural field residues.

(BICMASS, FEASIBILITY-STUDIES)

ST77 17028 AGRICULTURAL RESOURCES INVESTIGATIONS IN NORTHERN ITALY AND SOUTHERN FRANCE
(AGRESTE PROJECT) PROGRESS REPORT, 15 MAY-31 DEC 1376

(Commisgion of the ESuropean Communities, Ispra, Italy), NASA-CR-149876 PR-4, 35 p., Sponsored
by NASA, Original contains color imagery, Original photography may be purchased from the EROS
Data Cantar, Sioux Falls, SD, ERTS, 277-10129, N77-20537
Avail:NTIS

The author has identified the following significant results. The vegetation structure
of rice was investigated and interpreted in dynamic terms as a significant factor coverning the
distribution of solar energy throuchout the canopy and therefore conditions the £inal yield.
Radiometric characteristics of rice culture were described for various stages of development
in relation to the vegetation structure in an atiampt to establish correlations between data
of total biomass and of grain yisld. Qualitative clagsification resulis were encouraging
although the discrimination achiaved was far from complaets.

(BIOMASS)

ST77 17026 CONFERENCE ON CAPTURING THE SUN THROUGH BIOCONVERSION, 2ROCEEDINGS

Anon, (ERDA, Qak Ridge, TN), Conf on Capturing the Sun Through 3Bioconvers, Proc, Washington,
DC, Mar 10-12, 1976, Publ by Washington, Cant for Metzop Stud, Washington, DC, 863 p., 1376

The deneral contant prasents a review of bicconversion techniques by which solar energy
can be stored in plant forms, recovered from organic wastes, and transformed into fuels, foods
and chemicals. Thae papers and discussions cover biomass sources, including urban and industrial
Wwastes, agricultural and forastry wastes, land and fresh water farming, and ocean Zarming;
bioconversion procasses and producets, including gaseous, liguid and solid fuels and related
preoducts; and overall impacts, including economic, social and environmental impacts.

(BICMASS, OCEAN FARMING, ENERGY-FARMS, ECONOMIC, ENVIRONMENTAL-IMPACTS)
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ST77 17027 ENERGY POTENTIAL FROM CONSTRUCTION AND DEMOLITION WOOD WASTEZS

(FACA Corp., Fort Washington, PA), 63 9., apr 7, 1977, EPA/SW~-128c, 2B-265 392/1WE.

Znergy shortages and the need to conserve natural resources have lad the Unitad States
to examine its waste streams as sources of potential supplies of =2nergy and reconstituted
oroducts. While solid waste energy potentials in the private sector have been examined in
some detail, construction and demolition wastes have not heretofore received comparable study
attention. Therefore, the first step in analyzing a reuse program is the developmant of the
size and nature of the particular waste stream. The objective of this report was to determine
the nationwide volume of construction and damolition wastes, and, in particular, the comnustible
fraction of wastes from these activities. Ancillary outputs of the study ara annual generation
Eates by location, information on time variation in waste flows, and the distribution of wood
fractions.

(UNITED~-STATES)

ST77 17028 INTERNATIONAL BIOMASS ENERGY CONFERENCE

(3iomass Energy Institutas, Winnipeg, Manitoba), 1973, ECB-77:060326
Separata abstracts wers prepared for 1l of the L7 papers presentad.

ST77 17029 AGRICULTURAL AND 3IOLOGICAL APPLICATIONS IN AN INTEGRATED SOLAR ENERGY SYSTEM

Abdel-~Hameed, M.F., Zl-Difrawi, A.A., (North Illinois Univ, DeKalb, IL), Heliotach and Dev,
Proc of the Int Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev aAnal Assoc, Cambridge,
MA, V 2:249-273, 47 rafs, 1976

The agricultural and biological applications ars designed to utilize fresh watar produced
at various stages of the cycle and to investigare: cultivation of arable and marginal soils:
production of high yield-high protein strains; incrsased production of conventional animal
proteinsg; production of unconventional but adible animal proteins using solar arks: photo-
synthesizing animal cell cultures; solar anergy for petrochemical focod sourcss; and management
to coordinate various processes of the cyclea. The objective is to deavelop integrated modulas
salf-sufficient in food, watez, and energy.

(BIOMASS)

ST77 17030 CROP, FORESTRY, AND MANURE RESIDUES: AN ENERGY RESOURCE

Alich, J.A., Jr., (Stanford Res Inst, Menlo Park, CA), Conf on Capturing the Sun Through Bio~
convers, Proc, Washingeton, DC, Mar 10-12, 1976, Publ by Washington Cant for Metrop Stud,
Washington, DC, p. 127-136, 1976

The paper raports on a study to develop a national, county-by~county computsr data base
pertaining to rasidues of crops, forest and wood products, and livestock and poultry manuress.
The rasidue inventory includes crop residuas hoth in the field and at packing sheds but excludes
food processing wastes othaer than bagasse, sugar beet pulp, hay and forage crops. In the case
of manure, only manures pdroduced in confinement are included. In the inventory of forestry
residues, wood processsing mill, logging, and bark from roundmill pulp production ars considered.

(BIOMASS, UNITED-STATES, COMPUTER DATA-BASE, RESIDUE~INVEINTORY)

ST77 17031 SYNTHETIC FUELS FROM SOLID WASTES AND SOLAR ENERGY

Antal, 4.J., Jr., (Princeton Univarsity, Princaton, NJ), Feber, R.C., Tinkle, M.C., (California,
University, Los Alamos, NM), In World Jydrogen Znergy Confaerenca, lst, Miami Beach, FL. Mar l-
3, 1975, Procsedings, University cf Miami, Coral Gables, FL, Pergamon Presa, New York, NY,
Vv 1l:3A-59-3A-88, 1376, U.S. Enviroamental Protection Agency, EPA-IAG-0646, N77-21565, A77-33326
14-44, A77-33336

The basic reaction by which organic solid wastes in the presence of stsam yield hydrogen
and carbon dioxide is noted, and the possibilities of developing procssses based on it for the
production of significant amounts of hydrogen are examined. In particular, the option using
solar tower as the heat source is discussed. Heating requirsmants are analyzed, and possible
hydregen production efficiency for a given systsm is roughly estimatad to be at least 70%.
An estimats of the overall economics of the systam is provided.

(HYDROGEN=-BASED ENERGY, ECONOMICS, THERMAL-POWER, BIOMASS)

ST77 17032 SOLAR ENERGY FROM CIEMISTRY
Archer, M., Indian Zast. =ng., V 117:57-59, N2, Feb 1975, EDB-77:041477

The possible development of photochemical and photoelectrochemical processes to conver®
solar anergy into synthetic “uels and electric power is discussed.

(PHOTOVOLTAIC, BIOMASS)
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ST77 17033 MASS CULTIVATION CF ALGAE A FUTURE SOURCE OF PROTEIN AND EINERGY

3adour, S.S., (Univ. of Manitoba, Winnipeg, Manitoba), 1973, Biomass EZnergy Inst., Winnipeg,
Manitoba, International Biomass Energy Conference, ZDB-77:061666

Micrcalgae (e.g., Chlorella and Scenedesmus) can grow photo-, mixo- or hetaro-trophically
in mass cultures. Depending on the technology adopted for their cultivation, the resulting
algal biomass can be used for various nutritional purposes or as valuable raw material for in-
dugtry. Evidence now exists that algal protein from clean mass culturas can be mixed with
meals as an ingredient of high nutritional value. Fats, vitamins, and enzymes can also be
srepared f{rom these cultures. Oxygen, a product of algal photosynthesis in mixotrophic cultures
on waste water, is essential for the decomposition of soluble organic matarial by aercbic
bacteria. By this process wastes are treated, water is reclaimed and sufficient foodstuff is
produced for livestock and for the enrichment of aquaculture. Preduction of methane by the
fermentation of algal biomass recovered from these cultures (sewage ponds) has been alsoc antici-
pated. The experiments conducted in this field of applied phycolegy in Czechoslovakia, Garmany,.
Japan and U.S.A. are recapitulated and algal products are evaluated as future sources of food
and energy.

(BIOMASS, CZECHOSIOVAKIA, GERMANY, JAPAN, U.S.A.)

ST77 17034 SYSTEMS STUDY OF FUELS FROM GRAINS AND GRASSES. QUARTERLY PROGRESS REPORT, JULY-
OCTOBER 1976

3enson, W., Allen, A., Athey, R., McZ8lroy, A., (Midwest Research Inst., Xansas City, M0),
Yov 15, 1976, DSE/3729~-1, EDB-77:060389
Avail:NTIS HCsS4.350

The svecific cbjectives of the project are £o determine on a geographic basis the current
and potential USA production capability for grain and grass crovs, to perform a praliminary
screening of conversion procssses, and to parform preliminary technical and economic feasibility
analyses. The results cbtained to date on biomass production, conversion processes, and data
management are repartad.

(BIOMASS, FEASIBILITY-STUDIES, PYROLYSIS, RESEARCH-PROGRAMS)

ST77 17035 SOLAR ENERGY UTILIZATION - THE PHOTOCHEMICAL APPROACE

Brcda, E., (Univ of Vienna, Austria), Jelioctasch and Dev, Proc of the Int Coni, Dhahran,
Saudi Arabia, Nov 2-§, 1975, Publ by Dev Apnal Assoc, Cambridge, MA, V 1:471-480, 13 refs,
197s

The essential featurs of bacterial and plant photosynthesis is the light-powered transfar
of an electron to a compound with a standard radox potential about equal to that of hydrogen
in neutral solution. A hypothesis is put forward on how photolysis evalved in the history
of organisms. Theorstically, it is possible to photolyse water into Hydrogen and oxygen without
participation of organisms, or even biogenic substances. This necessitates the application
of the membrane principle where hydrogen and oxygen ars set free in diffarent loci. Zydrogen
could be used as a basis for tachnical hydrogen economy.

(REDOX-POTENTIAL, HYDROGEN-ECONOMY, BIOMASS)

ST77 17036 HYDROCARRBONS VIA PHOTOSYNTHESIS

Calvin, M., (California Univ., Berkeley, Lawrsnce Berkeley Lab., CA), Sept 15, 1976, LBL--
5387, EDB-=77:047250
Avail:NTIS HCS$4.30

chotosynthesis, both natural and as a model process, is examined as a possible annually
renewable resource for both material and energy. The conversion of carbohydrate Zrom cane and
other sources through farmentation alcohol to hydrocarbon may again become aconomic in the
light of improved farmentation technology and the rising price of hydrocarbon. Even the
direct photosynthetic production of hydrocarbon f£rom known sources (Hevea, etc.) or newly bred
onas seems possible in view of the large number of species and new tachniques of plant cell
cloning which have already heen successful on sugar cane. Analysis has already begun of other
species of Euphorbia which can grow in the United States, especially in California. The
molecular weight range of their polyisoprsnas is much lower than that for Hevea, being about
10,000 to 30,000 instead of 500,000 to 2,000,000. Sinca only a faw species of Euphorbia have
been analyzed and no breeding experimsnts have been done, both the molecular waight and viald
of hydrocarbon may be axpectad to be very markedly influencsd by the new proceduras. Finally,
mors distantly, synthetic systems constructed on the basis of our growing knowiedge of the
natural chotosynthetic processes may produce fuel, fertilizer, and power. From our current
xnowledge of the natural quantum conversion process in green plants we can envisage several
photoelectron transfer processes. Some steps in this sequence of transfer have already been
demonstrated in synthetic systems. However, the actual physical construction of such a complete
system is a more complex task.

(RENEWABLE~-RESOURCE, ECONOMIC, BIOSYNTHESIS, BIOMASS, OVERVIEW)
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ST77 17037 CONFERENCE ON 3ICCONVERSION, GENERAL CHAIRMAN'S SUMMARY, MARCH 12, 1976

Carey, W., (American Association for the Advancement of Science, Washington, OC), Capturing
the Sun Through Bioconversion, 1976, Washington Center, Washington, DC, EDB-77:041490

The conclusions reached by the conference fall into three main categories: the need Zor
increased pilot projects, the need for overall impact statemants, and the need for broad

international cooperation. Each of these aspects is briefly discussed as it was considersd
by the confarence nembers.

(ENVIRONMENTAL-EFFECTS, GLOBAL-~-ASPECTS, BIDMASS)

ST77 17038 BIOCONVERSION: OPPORTUNITIES UNLIMITED

Domenici, P., (Senata, Washington, DC), Capturing the Sun Through Bioconversion, 1976,
Washington Canter, Washington, DC, ZDB-77:053811 .

The contribution that bioconversion can make to the total anergy needs of the Nation
while dealing effsctively with a serious pollution problem is outlined. The special benefits
and advantages associatad with the process are tabulated.

(POLLUTION, BICMASS, ECONOMICS)

ST77 17039 LAND AND FRESH WATER PFARMING

Greelav, R.S., (Mitre Corp, Znergy Resour & Environ Syst Div), Conf on Capturing che Sun
mhrough Bioconvers, Proc, Washington, DC, Mar 10-12, 1376, Publ by Washington Cant for MetzIop
3tud, Washington, DC, p. 179-208, 23 raefa, 1976

In this paper five scenarios are devaeloped which assume the use of frash water areas for
algae production for use as livestock feed and the consequent use of former grazing land for
biomags production for energy and fuels. The results indicate a potential enargy production
from biomass in the vear 2,005 of between 4 and 8 x 1015 %cal. This would represent up
to 5% of U.S. energy demand estimated for the year 2,005. Additional biomass for energy and
fuel production might be available from agricultural, forest and municipal wastes and fzom
marginal forast lands.

(BIOMASS, ALGAE-PRCDUCTION)

sT77 17040 INQUIRY INTO BIOLOGICAL ENERGY CONVERSION

Hollaender, A., Menty, K.J., Pearlstein, R.M., Schmidt-3leek, P., Snyder, W.T., Volkin, E.,
(Tannessee Univ., Inoxville, TN), Dec 1972, TIC, NP--19658, EDB-77:034861
jo abstract available

(BIOSYNTHESIS, ECONOMICS, HYDROGEN, PHOTOSYNTHESIS, BIOMASS)

ST77 17041 BIQLOGICAL SOLAR ENERGY CONVERSION ~ APPROACHES TO OQVERCOME YIELD, STABILITY AND
PRODUCT LIMITATIONS PROGRESS REPORT, 1 APR~30 SEPT 1976

Xok, B., Fowler, C.F., Hardt, H.H., Radmer, R.J., (Martin Marietta Labs., 3altimore, MD),
NSP AER-73-03291, NSF/RA-760313 PR-3, 42 p., MML-TR~76-16C, PB-261910/4, N77-22688
Avail:NTIS

The rats inhibition induced by treating chloroplasts with glutaraldshyde is studied. The
decay of activity of isolatad chloroplasts stored in the dark is studied as a Zfunction of »H.
The program concerning the sizs of the photosynthaetic unit in relation %o the utilization of
high light includes studies of nitrogen-starved algas and the possible role of carotsnoids which
accumulate in these cells. Yo specific photochemical process driven by carotenoids in these
organisms was detectad. Comparative studiss of ths light gathering systems in the bundle sheath
and masophyll calls of C4 plants are initiated.

{CILOROPLASTS, PHOTOSYNTHESIS, EMERGY-TECHNOLOGY, BIOMASS)

ST77 17042 REPORTER'S SUMMARY OF WORKSHOP NO. 10 HIGHLIGHTS

Xrabs-Leideckar, M., (Congrassional Research Servics, Washington, DC), Capturing the Sun

Through Bicconversion, 1976, Washington Canter, Washington, DC, EDB-77:045127 .
The process of technology assessment and the environmental and sccial impacts of specilic

tachnologies ars discussed.

(ENVIRONMENTAL-EFFECTS, SOCIO-ECONOMIC-FACTORS, BIOMASS, COMPARISONS)

ST77 17043 EUCALYPTUS FUEL PLANTATION 70 GENERATE ELECTRICITY
Mariani, £.0., (Marslco, Inc, Beverly Hills, CA), Haliotech and Dev, Proc of the Int Conf,

Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal Assoc, Cambridge, MA, V 1:753-738,
1 ref, 19376
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?lanting Zucalyptus trees, harvested, processed and used as fuel in a steam-electric-
cower plant, is cne of the simplest and straightforward solutions to use solar energy.

(BIOMASS)

ST77 17044 STATEMENT AT 3I0CONVERSION CONFERENCE

‘Marvin, H., (ERDA, Washington, DC), Canturing the Sun Through Bioconversion, 1976, ERDA Sclar
Znergy Div., Washington Center, Washington, D0C, EDB~-77:053810
ERDA's role in the development of bioconversion processes is briefly outlined. The

primary role will be one of cooperation with industry in research, development, and demonstra-
tion.

(BIOMASS, ZNERGY POLICY, RESEARCH-PROGRAMS, UNITED-STATES, ERDA)

ST77 17045 BIOCONVERSION OF SOLAR ENERGY IN SALT WATER - PHOTOSYNTEETIC HYDROGEN PRODUCTION
SYSTEMS

Mitsui, A., (Miami Oniv., FL), (Rosanstisl School of Marine and Atmospheric Science), In Its
lst World Hydrogen Energy Conf. Proc., Sponsored in Part by NSF, V 2:23, See N77-21391 12-44,
N77-21603, aA77-33369
Avail :NTIS

Hydrogen photoproduction via marine photosvnthetic systems is reviewed. Special emphasis
is placed on the aconomic and logistical importance of using salt watar as the hydrogen
(proton) and =2lectron donor in such a system. In addition, the advantages of using marine
snotosynthetic microorganisms ars discussed f£rom the standpoint of maintaining stable mass
culturas with nigh solar conversion afficiencies. A program is cutlined for the multiple
utilization of hydrogen producing mass cultures, including harvesting cultures Zor Zood pro-
duction, using cellular products for methane production, and isolating metabolically active
cellular products for medical usa.

(HYDROGEN=~-SASED ENERGY, PBOTOSYNTHESIS, BRINES, ENERGY-TECINOLOSY)

ST77 17046 LONG RANGE CONCEPTS: APPLICATIONS OF PHOTOSYNTHETIC HYDROGEN PRODUCTION & NITRO-
GEN FIXATION RESZARCH

Mitsui, A., (Univ of Miami, FL), Conf on Capturing the Sun Through Bioconvers, Proc, Washington,
DCé Mar 10-12, 1976, Publ by Washington Cant for Metrop Stud, Washington, DC, p. 633-572, 17
refs, 1976

One of tha promising new areas in solar energy biocoanversion research ia the utilization
of natural products from photosynthetic marine microorganisms. Howevar, the natural solar
conversion efficiency of these two processes is too low to permit profitable exploitation of
these rassourcas. It will therefore be necessary %0 engage in a research effort aimed at
increasing this efficiency. Such a program would include: the surveying of the marine habitat
for microorganismal specias which axhibit high solar conversion efficiency; the chemical and
physical regulation of cellular environments in order to increase efficiency; genetic alteraticn
of calls; and the design of a cell~free systam of photo-bioconversion through which the
metabolic limitations of the cellular milieu could be avoided. The successful complation of
such a program of rasearch would generate a new source of fuel and food.

(MARINE-BIOLOGY, BIOMASS)

ST77 17047 LONG~RANGE CONCEPTS: RXEPORTER'S NOTES FOR WORKSHOP O. 9

Mukherjee, T., (NSF, Washington, DC), Capturing the Sun Through Bioconversion, 1276, EDB-
77:041494

The innovative long-range concepts discussed are direct convarsion of solar energy to
electrical eneargy hy biclogical means, biological fixation of nitrogen, controlled-environmental
agriculture for production of proteins and energy, production of food and fuel frommarine algae,
and use of olacresin for fuels and industrial chemicals.

(MARINE ALGAE, PHOTOSYNTHESIS, BIOMASS)

ST77 17048 ECOLOGY OF 3IOCONVERSION

Peterson, R.W., (Council on Envirommental Quality, Washington, DC), Capturing the Sun Through
Bioconversion, 1976, Washington Center, Washington, DC, EDB-77:0472S53

After a description of the ecological degradation occurring both in the industrialized
areas of the world and in the least industrialized aremas of the world, it is suggested that
biogasification of animal and crop residues and municipal wastes by anaerobic Zermentation
might be a partial answer to the needs of both areas.

(BIOGASIFICATION, 3IOMASS)

w
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§T77 17049 WHEN THE OIL RUNS OUT - A SURVEY OF OUR PRIMARY SNERGY SOURCES AND THE FUEL WE
CAN MYAKE FROM THEM

Reed, T.3., Conf on Capruring the Sun Through BSioconvers, Proc, Washington, DC, Mar 10-1i2,
1976, Publ by Washington Cant for Metrop Stud, Washington, DC, p. 366-388, 25 refs, 1976
Woodgas, methanol and pyrolysis oils could £ill most needs when the oil runs cut, and they
can be made in sufficient quantity from municipal, agricultural and forest sources. Slurry
fuels offer particular advantages for storage and tzansport, while synthetic gasoline from
methanol can be used for airplane fuels. Since biomass is initially as widely distributed
as the sunshine, it is desirable to match the scale of biomass synthetic fuel plants to solar
production, and a number of factors are discussed which can make this decrease of scale
aconomical in the larger human sense.

(SYNTEETIC-FUELS, BICMASS, OVERVIEWS)

sT77 _170S0 GASEQUS FUELS

Robertscn, E.E., lLapp, H.M., (Biomass Energy Inst Inc, Winnipeg, Manitoba), Conf on Capturing
the Sun Through Bioconvers, Proc, Washington, DC, Mar l0-12, 1376, Publ by Washington Cant for
Metrop Stud, Washington, DC, p. 299=-312, 1976

The paper discusses the background of a currant program that is appraising ranawable biomass
energy in general, and that is concentrating on the possibility of establishing a perpetual
supply of its main component, i.e. methans, through solar powersd processas. This paper lists
some of the principal serious objections to the ultimate carrying capacity of the biosphere's
resources O maintain a pervatual solar powered supply of methane, hydrogen and/or carbon
aonoxide £rom renewable biomass. Still to be answersd are questions ranging from fundamental
gaps in xnowledge of microbiology to incomplets statistical, systems and procedural Zactors
required in order to conduct meaningful economic viability studies in specific situations.

(BIOMASS, PERPETUAL-SUPPLY, METHANE, ECONCMIC)

ST77 17051 DESIGN, OPERATION AND ECONOMICS OF THE ENERGY PLANTATION

Szegoe, G., (Intertechnol Corp, Warranton, VA), Conf on Capturing the Sun Through Bioconvars,
Proc, Washingtonm, DC, Mar 10-12, 1976, Publ by Washington Cant for Metrop Stud, Washington,
DC, p. 217-240, 1976 .

The plantation is a means for producing fuels by collacting and storing solar radiation
in plants grown purposely for their fuel valua. Suitable species include cartain fast-growing
deaciduous woody spscies as well as certain warm-season grasses. A nathematical model has heen
developed for prasdicting the average annual sustained yield. Characteristically, this yield
is maximized when the planting density is between 5,000 and 11,300 plants per acre, and the
harvest schedula consists of a first harvest when the planting is one year old, followed by
five to seven additional harvests at two- to four-year intsrvals thersaftsr. The paper also
discusses manpower and equipment ragquiraments, and costs.

(BIOMASS, ENERGY-FARMS, MATHEMATICAL~MODEL, MANPOWER)

ST77 17052 LONG-RANGE CONCEPTS

Valentine, R., (Univ. of California, Davis, CA), Capturing the Sun Through Biocconversion,
1978, Washington Canter, Washington, DC, EDB=-77:047231

The factors limiting conversion efficiency in plants, the possible achiavabla efficiency,
and the conditions nscessary to achieve this efficiency ars discussed. Than a concept of
controllaed-environment agriculturs (plastic greenhouse in the desart) for production of
protein and energy is described.

(EFFICIENCY, GREENHOUSE, BIOMASS, PHOTOSYNTHESIS)

S§T77 17053 FUEL AND ENERGY PRODUCTION BY BIOCONVEBSION OF WASTE MATERIALS - STATE-OF-THE-ART

Yars, S.A., (Ebon Ressazch Systems, Silver Springs, MD), 78 p., Aug 1976, EPA/600/2-76/148,
PB~258 499/3WE

This report is a state-of-the-art summary of biological procssses for converting waste
cellulosic materials (agricultural, municipal and lumbering wastes) to fuels. It indicates
the locations and quantitias of suitable wastes and discusses the status of the currant pro-
cassing schemes. The processes discussed are: Acid hydrolysis followed by fasrmentation; .
enzyme hydrolysis followed by farmentation:; anaerobic digestion of manure and municipal solid
wasta; and, biophotolysis.

(BIOMASS, PROCISS-REVIEW)

ST77 17084 CTRRENT STATZ OF THE SCIENCE OF ?BEOTOSYNTHESIS IN RELATION TO 3IOMASS SNERGY
PRODUCTION

Waygood, E.R., (Univ. of Manitoba, Winnipeg, Manitoba), 1973, Intarnational Biomass Znerqy
Conferencs, 3icmass Energy Inst., Winnipeg, Manitoba, EDB-77:060544
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All natural photosynthesis follows the generalized equation: €032 = 2HsA vields (C25,0) +2A +

3,0 where I,A may be water, hydrogen sulfide or elemental H7. Some bactasria util ize organic
hydroaen doniors strictly and can produce CO3 and 5. The potential of green algae Zor %]
oroduction is discussed. Bicmass p:oductzvxty is compared between the so-called non-efficient
(C3) plants and the efficient C4 plants as well as green algae. It is recommended that
agricultural biomass production be complemented by the mass cultivation of algae on waste
waters or sewage disposal systems. Algae are more suitable for genetical engineering rasearch
since their life cycle is completed in a matter of days. Recommendations for the initial
stages of future research on the masa cultivation of algae are discussed.

(ALGAE, HYDROGEN-PRODUCTION)

ST77 17055 QOCEAN FARMING

Wilcox, H., (Nav Undersea Cent, CA), Conf on Capturing the Sun Through Bioconvers, Proc,
Washington, DC, ». 225-276, 14 refs, Mar 10-12, 1976, Publ by Washington Cant Zor Metrop Stud,
Washington, DC, 1976 )

This paper describes the Ocean Energy and Food Farm Project, which promises by 1985-1990
to be able to demonstrate a 100,000 acre ocean farm yielding some 16 million Btu per year of
food plus some 160 million Btu (160 thousand standard cubic fesed) of methane per year for each
acra of cultivated ocean. On this basis, the total food and natural gas 2nergy prasently being

consumed by the United States each year could be produced from a sgquare of ocean approximately
470 miles on a side.

(MARINE BIOLOGY, SEAWEEDS, BIOMASS)

13,000 RESIDENTIAL POWER

ST77 18009 APPARATUS FOR EZNHANCING THE OUTPUT OF PHOTOVOLTAIC SOLAR CELLS

3eam, B.H., Parabolic Concentrator with Cooling Systam, ?atant. Qet 26, 1976, US Patent
3,988,166, EDB=-77:060532

An array of photovoltaic cells and a parabolic concentrator for conceantrating solar energy
onto the cells is described. A watertight chamber includes a solar energy pervious window
adjacent the focus of the parabolic concentrator. The solar cell array is disposed within
the chamber in alignment with the window. A quantity of water is disposed in the chamber,
the quantity being sufficient to absorb heat energy so as to limit the temperaturs rise of
the solar cell array during periods of solar energy impingement thereon. The watertight chambar
has sufficient axternal surfacs arsa that the heat anergy storad therein is transfarred away
during nonsolar energy producing periods of the diurnal cycle.

(PATENT, COOLING, BARABOLIC-REFLECTORS, RESIDENTIAL)

ST77 18010 SOLAR ELECTRIC AND THERMAL CONVERSION SYSTEM IN CLOSE PROXIMITY TO THE CONSUMER

Boer, X.W., (Univ of Delawars, Newark, DE), AIAA/AAS Sol Energy for Sarth Conf, Pap., Los Angslas,
Ca, Apr 21-24, 1975, Puhl by AIAA, New York, NY, 6 9., 14 refs, 1975, Pap 75-628

Call parameters relevant for combined sclar conversion are presented. Critical issues,
such as production yield, life expectancy, stability of performanca, are discussed. Systems
design parameters related to operating temperaturss are analyzed. First results obtained on
SOLAR ONE, the experimental house of the Univarsity of Delaware, are given. Economic aspects
are discusgsed. Different modes of operation ars discussed in respect to the power utility and
consumer incentives.

(BUILDINGS, ECONOMIC, RESIDENTTIAL)

§T77 18011 PERFORMANCE ANALYSES OF COMBINED HEATING AND PHOTOVOLTAIC PCWER SYSTEMS FOR
RESIDENCES

Wolf, M., (Univ. of Pennsvylvania, Philadelphia, PA), Energy Convers., V 16:79-90, N1-2, 1976,
EDB~77:060651

The rerformance of a combined solar photovoltaic and heating system for a single family
residence has hHeen analyzed over a full year, using hourly U.S. Weather Buresau data for insola-
tion and environmental temperature for Boston, 1363. The collector analyzed is a flat plate
tharmal collector with heat transfer to the load via a liguid locp. The collector contains
in lieu of the uysual absorber surface a silicon solar array. The analvsis has been carried
out by use of existing detailed programs for hourly computation of the building heat load,
of solar heat.ng system verformance, and of solar pnotovoltazc system perZformance. The optical
oroperties of the photovoltaic array wera used for the absorber plate in the thermal collector

perzormance evaluation, and the available energy input to the ahsorber was reducad by 10 per-
cent t0 accaount £or the alacerical anaray eakan Que, 3g 3 firet ardar an;v‘nvwm-bvn— M dnlmee s
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obtained hourly absorber temperatures were used in the computation of photovoltaic array
performance. The hourly electrical load has been synthesized. The analysis 1as shown the
combination system to be a viable approach. I:twill require a means for tamperature control while
neat apergy is available in excess of iload and is being dumped into the environment. Several system
design paramaters were varied for a sensitivity analysis.

19,000 LARGE SCALE PHOTOVOLTAIC, HYDROGEN PRODUCTION, AND OTHER

ST77 19030 ON THE STORAGE OF SOLHYDROGEN

Abdel-Aal, H.X., Nazmy, M.Y., (Univ of Pet & Miner, Dhahran, Saudi Arabia), Heliotach and
Dav, Proc of the Iat Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal Assoc,
Cambridge, MA, V 1:418-428, 21 refs, 1976

Methods of storing hydrogen produced by solar energy are: ligquid hydrogen for overseas
transportation; liquid ammonia which has to be cracked to give Hy back; or absorbed hydrogen
in metal hydrides such as magnesium or iron-titanjum hydrida. The availability of metals
such as magnesium if racoversd economically from sea watar, can reinforce the potential of
metal-hydrides for storing hydrogen.

(METAL-HYDRIDES)

ST77 19031 THE NITINOL ENGINE

Ashbee, X., Frank, F.C., (Bristol Univ, England), Energy Dig, V 3:22-24, N6, Dec 1376

Vitinol is a nickal-eitanium alloy which, when cold, can be bent easily between the fingers
and stavs bent under a weak racovery force. However, when heatad above its transition tampara-
ture it raverts vigoroualy to its original shapa. Nitinol, which seems to bhehave plastically
when cold, is said to exhibit 'mechanical memory.” An engine was setup to pump watsr. The
sump is valveless and is operatsd by the engine's rocking motion. The davics raises watar
at a rata of one litre/hour through a height of 3 cm with a thermal afficiency of l.5%, under
practical conditions. Thera is no difficulty in using the hsat of the sun to warm watar to
30°C above the temperaturs of the environment, and l.5% of the solar energy falling on a square
metra is 15 watts, anough to lift two gallons of water a minutas from a depth of 10 mectres.

(HEAT-ENGINES, MECHANICAL~MEMORY, IRRIGATION-PUMP)

ST77 19032 PHOTOVOLTAIC SYSTEMS USING SUNLIGHT CONCENTRATION

Backus, C.E., Evans, D.L., Ralph, BE.L., (Arizona State Univ, Tampe, AZ), Heliotach and Dev,
?roc of the Int Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal assoc, Cambridge,
MA, V 1:633-667, 6 refs, 1976

Main factors affecting the cost and efficiency of photovoltaic systems using sunlight
concentration such as cell encapsulation, bonding materials, and concsntrators are avaluated,
and heat rejection is analyzed. The componant characteristics ars incorporatad into a computer

program to simulate system performance and conduct cost analysis. Preliminary rssults are
srasented.

(BEAT-REJECTION, COMPUTER-PROGRAM, SYSTEM-PERPORMANCE)

ST77 19033 SOLAR ENERGY CONVERSION 8Y WATER PHOTODISSOCIATION

3alzoni, V., Gleria, M., (Univ., 3ologna), Science, V 189:852-856, N4206, Sept 12, 1975, ZDB-
77:047315

A rsview showed that transition metal complexes are, in principle, suitable catalysts
for closad-cycle hydrogen generation processes based on aendothermic photochemical reactions.
"he mOSt interssting cycles are those invelving metal hydride complexss or binuclear complexes
in which the two metal atoms are bound into a macrocyclic ligand. The review also covers the
raquiremants of a cycle/direct photodissociation/ and simple chemical cycles.

(METAL-HYDRIDE, HYDROGEN~-PRODUCTION, PHOTOLYSIS)

ST77 19034 SCLAR ENERGY CONVERTER WITH WASTE EEAT ENGINE

Sell, R.L., Patent, Jan 11, 1977, US Patsnt 4,002,031, EDB-77:060534

A solar anergy converter uses gallium arsenide photovoltaic cslls to conver:t light to
dirsct currsnt. Optical concentrators raduce the needed area of cells. Gallium arsenide
retains high conversion efficiency up to saveral hundred degrees, 3o the waste heat may be
used to produce mechanical power in a Rankine cycle aengine.

(PATENT, SOLAR~CEZLLS, RANKINE-CYCLE, CONCENTRATORS)
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ST77 19038 THE THEORY OF YYDROGEN PRODUCTION IN A PEOTOELECTROCHEMICAL CELL

3ockris, J.0., Uosaki, X., {(South Australia, Flinders University, 3edford Park, Australia),
In World Hydrogen Znergy Conference, lst, Miami 3each, ¥L, Mar l-3, 1976, Proceedings, Uni-
varsity of Miami, Coral Gables, FL, Pergamon Press, New York, NY, V-2:38B-1-3B-30, 1978,
A77-33326 14~-44, AT7-33370, N77-21604

Theoretical expressions Zor photocurrents of P-type and N-type semiconduckors are set
up under estimation that the rate-determining step is discharge process in both cases. The
vhotoelactrochemical process in semiconductors is considered in terms of the solid state and
quantum electrochemical processes involved. Photocurrents of individual electrodes were cal-
culated by using the characteristics of semiconductors, e.g., energy gap, aleczron affinity,
etc. The calculated results for N-type semiconductors are rather low in many cases. The experi-
mental high quantum efficiency for TiO2 is explained by considering the existence of surface
state. Photocurrent for whole caell is also considered, and hydrogen production rate under
solar spectrum by a typical call is calculated.

(ELECTRON-TRANSFER, QUANTUM-MECHANICS)

ST77 19036 PERFORMANCE DATA FOR A TERRESTRIAL SOLAR PHOTOVOLTAIC/WATER ELECTROLYSIS EXPERIMENT

Costaque, E.N., (California Institute of Technology, JPL, Pasadena, CA), Yasui, R.X., (TRW,
Inc., Cleveland, OH), Solar Energy, V 19:205-210, N2, 1977, International Sclar Energy Sociaty,
Ianternational Solar Energy Congrass and Exposition, Los Angeles, CA, July 28-Aug L, 137S,
WAS7~100, AT7-30321

A desgcription is presented of the squipment used in the experiment, taking into account
the surplus solar panel from the Mariner 4 spaceczafit which was used as a solar array source
and an alectrolytic hydrogen generator. Attention is also given to coperational considerations
and performancs data, system considerations and aspects of optimization, and large-scale
hydrogen production considerations.

(ENERGY-TECINOLOGY, HYDROGEN-3ASED ENERGY, LARGE-SCALZ)

ST77 19037 ELECTROCHEMICAL SYSTEM FOR THE PEOTOLIYSIS OF WATER BY MEANS OF SOLAR ENERGY

Garischer, H., (Max-Planck Gas, Berlin-Dahlem, Germany), Ber 3Bunsenges Phys Chem, V 80:1046-
1048, ¥11, 10 refs, Nov 1975, In Garman with English abstract

Redox reactions at semiconductors can procesed via the conduction- or the valence-nand.
The energetic conditions ars discussed which are necsssary to allow the reduction of watar
by alectrons of the conduction band and the oxidation of watar by holas of tha valencs band.
Both alectric charge carriers are genarated by light absorption. Conditions for an optimal
efficiency of this photolytic process ara astimated.

(REDOX-REACTIONS, OPTIMIZATION)

ST77 13038 INVESTIGATION OF A TiO7 ELECTROLYTE SOLAR CELL AND THE PHOTOCATALYTIC WATER
DECOMPOSITION

Gisslar, W., (Joint Nucl Ras Cent, Ispra, Italy), Heliotach and Dev, Proc of the Int Conf,
Dhghra§, Saudi Arabia, Nov 2-6, 1975, Publ by Dev Anal Assoc, Cambridga, MA, V 1:708-712, 24
zefs, 1376

To demonstrats the feasibility of semiconductor/alectrolyte solar ceslls a TiOz 3.1 m
Na;S04Pt cell is constructed and tested. The quantum efficiency of the cell was 85 percant.
This rather high value could be achievad by a systematic analysis of diffasrent sample prepara-
tion techniques. However, due to the large band gap of 3.06 eV, the solar energy conversion
efficiency is small. Tha possibility of a photocatalytic water decomposition is investigated
at very high light intensities corrssponding to about 100 Sun intensities. The result is
negative. :

(QUANTUM-EFFICIENCY, HYDROGEN-PRODUCTION)

ST77 13039 NONBIOLOGICAL PHOTOCHEMICAL ENERGY CONVERSION, CAN IT COMPET=

Harrigan, R.W., (Sandia Labs., Albuquerque, NM}, 1976, SAND=-~-76-5763, EDB~77:047340
Avail:NTIS HCS3.30

Solar photochemical energy conversion has much in common with solar thermal anergy conver-
gion systems. Asg a result, it is not to bae aexpectad that photochemical systems will be much
less expensive than solar thermal systems. Since direct fuel production is unique to the
photochemical system, the most promising application areas will be in those sectors such as
transportation naving particular needs for fuels. The results of an analysis of a combined
Photovoltaic/thermal systam applied to meeting a community energy demand are reported.

(HYDROGEN-?RODUCTION, ECONOMICS)



ST77 19040 IMPROVED SOLAR ZINERGY CONVERSION EFFICIENCIES TOR THE PHOTOCATALYTIC PRODUCTION
OF HYDROGEN VIA Ti05 SEMICONDUCTOR ELECTRODES

Foulihan, J.F., {(Pennsylvania State Univ., Sharon, PA), Madacsi, D.P., Walsh, £.J., Mulay, L.N.,
Mater. Res. Bull., ¥ 11:1191-1198, N9, Seot 1376, =DB=77:047120

Overall solar energy conversion efficiencies of at least (0.3 perceant, scmewhat greater
than those previously reported, have been obtained in the photocatalytic production of hydrogen
using TiO; semiconductor electrodes preparad by heat treatment of titanium metal Zoils. A
shift in the thrashold frequency for hydrogen evolution toward energies slightly lower than
the 3.02 aV bandgap of Ti04 was observed for scme of these electrodes. This result supports
the possibility of utilizing a greater portion of the solar spectrum, thereby increasing overall
conversion efficiency even further. A tentative axplanation of this shift involves the presence
of mixed phases of the titanium-oxygen system (Magneli Phases) in the samiconducting film.

(EFFICIENCY, ZYDROGEN-PRODOCTION, PHOTOLYSIS, TITANIUM-OXIDES)

ST77 19041 AN INQUIRY INTO BIOPHOTOLISIS OF WATER TO PRODUCE HYDROGEN

Lien, S., San Pietro, A., (Indiana Univ. at Bloomington, IN), NSF/RA-760417, 58 p., 1976,
PB-263 680/1lWE

This report is intended to serve as an assessment of solar energy. It is concerned with
the photoconvaersion apparatus of green plants that serves to convert absorbed solar energy into
chemical free energy and thersby provides a non-polluting anergy source - gaseous hydrogen.
This process iz the biophotolysis of water to yield hydrogen (and oxygen). Relevant informa-
tion available in the litarature is presentad under thr=e main topics: (1) Energy Zfficiency
of 3iophotolysis of Water includes a discussion of the theoratical maximal energy conversion
afZficiency of PETS (Photosynthetic Electron Transport System) and a departure from theoratical
zaximal efficiency: (2) Stability of PETS includes a discussion of photochemical degradation
of PETS ~ photoinhibition and photo-oxidation, inactivation of PETS, and stabilization of
PETS in vitro: and (3) Hydrogenase includes a discussion of the occurrence and general properties
of hydrogenase, photoproduction of hydrogen, the oxygen sensitivity of hydrogenase, and the
preparation and stabilization of hvdrogenase.

(CONVERSION ZFFICIENCY)

ST77 13042 AEROTHERMIC POWER PLANT WITH ARTIFICIAL CYCLONE

Nazare, E., Heliotech and Dev, Proc of the Int Conf, Dhahran, Saudi Arabia, Nov 2-6, 1975,
Publ by Dev Anal Assoc, Cambridge, MA, V 1:773-776, 1976

A tower of the venturi :“ype is conceived so that air convacted by solar heat be gquided
into accmlerator ducts. The whirl having been thus startsd, the Coriolis forces due to the
rotation of the earth sustain the cyclone rotation. With a diffarencs of tempsrature of 50°c,
a 300 m high tower could produce 650 mW of elaectricity. Por equal power a tower will cost 4
times less than a nuclear power plant. It can also complement the conveantiocnal plants by re—
cuperating part of the 60 parcent tharmic energy lost to the atmosphers. . The cycla being natural,
it will not cresata any acology disorder and can in certain cases constitute a climatic regqulatoxz

(VENTURI-TYPE, CORIOLIS-FPORCES, ECONOMICS)

ST77 19043 WATER-SPLITTING~SYSTEM SYNTHESIZED 3Y PHOTQCIEMICAL .AND THERMOELECTRIC UTILI-
ZATIONS OF SOLAR ENERGY

Ohta, T., Ramiya, ¥N., Yamagquchi, M., Gotoh, N., Otagawa, T., Asakura, S., (Yokohama National
University, Yokohama, Javan), In World Hydrogen EZnergy Conference, lst, Miami Beach, FL,
var l-3, 1976, Proceedings, University of Miami, Coral Gablas, FL, Pargamon Press, New York,
NY, ¥V l:3A-19-3A-30, 1976, A77-33326 14-44, A77-33334

Valuable hvbrid systems for hydrogen oroduction by solar energy have been developed, and
the system afficiency is astimated and discussed from various points of viaw. In order to
split water into hydrogen and oxygen without draining out any by-oroducts, a steady stream
of the reacting matarials should be maintained in the consecutive reaction processes, and if
the system has a rate determining step, extra eneryy should be supplied to promote the rsac-
tion. In the Yokohama Mark 5, the efficiency of the thermoelectric device is as low as 5%;
howaver, the overall efficiency of hydrogen production can be raised up to 20% by adding extra
electric power. A hybrid system combining photochemical, thermochemical and electrochemical
reactions are also discussed from energatic point of view.

(HYDROGEN-BASED ENERGY, THERMOELECTRIC, ENERGY-TECHNOLOGY)

ST77 19044 LABORATORY INVESTIGATIONS ON THERMOCHEMICAL HYDROGEN PRODUCTION

Pangbora, J., (Instituts of Gas Technology, Chicago, IL), In Miami Univ. Pirst World Hydrogen
Znergy Conf. Proc., V 1:24, Sponsored in part by thea Am. Gas. AsSsSOC., See N77~21552 12-44,
N77-21580, A77-33348
Avail :NTIS

Detailed esnergy efficiency daterminations were made for more than 90 theorstically possible
hydrogen producticn cycles, and the reaction steps of at least 60 cycles ware tested. T™hecrecical
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studies and laboratory work indicate that important parameters are energy efficiency, snergy
sources, material corrosivity, aydrogen prassure capability, step rates, reaction kinetics,

and material costs. One cycle that is experimentally workable and that exhibits many desirable
characteristics - hydrogen pressure capability, high energy efficiency, and noncorrosive
components - is based on the high temperature thermal decomposition of C30. A high tempera-
ture solar furnace with a 1000 to 1200°C capability would be a suitable prime energy source.

(HYDROLYSIS, THERMOCHEMISTRY, EFFICIENCY, FURNACE)

ST77 19045 ELECTRICAL GENERATING SYSTEM

Porter, W.H., Wind, Waves, Solar, Patent, Oct 26, 1376, US Patent 3,988,392, EDB~-77:060881

An alectrical generating system is described in which a hermetically sealed flotation
sphere, praferably constructsd of plastic, is anchored to a sea bed. The sphere carries a
circumferential fender on the cutside thareof in which is located a plurality of screws open
£0 seawater which generata electricity from the action of ground swells. A wind turbine is
mounted on top of the sphere for generating electricity from wind action and a solar generator
is disposed directly beneath the wind turbine and on the upper surface of the sphere for generat-

ing energy from solar heat. An air compressor is disposed beneath the sphere for generating
alectricity from tidal action.

(PATENT, THERMAL-POWER, TIDAL-POWER, WAVE, WIND)

ST77 19046 TIERMO-CIEMICAL PRODUCTION COF HYDROGEN

Sayigh, A.M., Sabbagh, J.A., Abdul-Salam, E., Abdul-azeem, E.M., (Univ of Riyadh, Saudi Arabia),
Jdeliotach and Dev, Proc of the Int Conf, Dhahran, Saudi Arabia, Nov 2-6, 1375, Publ by Dev
Anal Assoc, Cambridge, MA, V 1:429-434, 3 refs, 1976

Production of hydrogen by closed-cycla thermochemical cracking of water, using compounds
of iron, zinc, and bromine, as intermediate matsrials, is proposed. The maximum operating
temperaturs i3 axpectad £o be less than 500°C. The quantity of heat reguired is astimated from
anthalpy of formation of reactants and products. It is proposed to harness solar radiation
for this process.

(CONCENTRATORS)

ST77 13047 ISOMERIZATION FOR PHOTOCIEMICAL SOLAR ENERGY STORAGE

Schwerzel, R.E., Nathan, R.A., Patent, Jan 2S5, 1977, UOS Patent 4,004,571, EDB-77:060548

An invention is descxribed relating to photochemical collection, storage, and retriaval
of solar enerqy through exposing to soclar energy in the visibls lightspectzumof a photochemical
valence iscmerizable composition for a time convaerting a- significant portion thereof to an
intramolecular strained ring structure of higher enargy contant, restaining the higher energy
content intramolecular strained ring structure until anergy ralesase is daesirsd therafrom, and
subsequently initiating conversion of the higher energy content intramolecular strained cing
structure to its initial molacular structurs through application of heatand/or catalyst therato
with a resultant exothermic conversion releasing heat in excess of thatrequisgite for initiating

and continuing the conversion and with the heat in excess thareof available for useful thermal
apolications.

(PATENT, CHEMICAL-REACTIONS, PHOTOCHEMISTRY)

ST77 13048 ENERGY CONSIDERATIONS IN HHE POWER SYSTEMS

Scott, R.Z., (Univ of Pet & Miner, Dhahran, Saudi Arabia), Heliotech and Dav, Proc of tha
Int Conf£, Dhahran, Saudi Arabia, Nov 2-6, 1273, Publ by Dev Anal Assoc, Cambridge, MA, ¥V 1:777-
784, 6 refs, 1976

A Heliéelec::olytic schemes is examined which i3 similar to a Feliohydroelectric system.
A hole is dug into the earth and water is allowed to fall into it. At the bottom the watar is
collected and electrolyzed to hydrogen and oxygen. These gases escape to the surface of the
earth via a second hole. Energy is abstracted from the watar as it falls by means of conven-
tional turbines. The gases ars also available at the surface for recombinaticon and energy
release. The energy relationships of this systam ars examined and compared with the conven-~
tional Helichydroelectric system.

(ELECTROLYSIS, HELIOHYDROELECTRIC-SYSTEM)

ST77 12049 SOLAR EINERGY AND HYDROGEN POWER: PRESENT STATE OF THE PROBLEM (FROM THE FOREIGN
PRESS)

Sheklein, A.V., Appl. Solar Energy, USSR, V 12:57-62, N2, 1976, =DB-77:060485, Znglisn Transla-
tion

The vosgsibility of using solar energy to produce commercial amounts of melecular hydrogen
is considered.

) cmmm—— =

{ATDROGEN-?RODCCTION, REVIEWS)
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ST77 13050 WORLD HYDROGEN ENERGY CONFERENCE, 1ST, MIAMI 3EACH, FL, MAR 1-3, 1375, PROCZEDINGS.
VOLUMES 1, 2 & 3

Veziroglu, T.¥., ed., (Miami, University, Coral Gables, FL), V 1:703, V 2:832, vV 3:716,
Pergamon 2ress, New York, NY, 1976, Conference Sponsored by ERDA and University of Miami
Coral Gables, FL, University of Miami, A77-33326, Volume 1 only N77-21552, For Individual
Items See A77-33327 to A77-33442, Price of Three Volumes $150

The papers collected in these three volumes deal with advances in research on means of
sroducing hydrogam, storing and transmitting hydrogen, and design of systems using hydrogen
as fuel. Nuclear energy, solar energy, coal energy, thermochemical processes, and elactrolytic
processes are examined as the main energy sources and conversion processes. Other topics
include transmission systems, cryogenic storage, hydrogen storage on highway vehicles, metal
hydride storage and its material considerations, hydrogen as aircraft fuel, development of
a liguid hydrogen car, and hydrogan safaty problems.

(CONFERENCES, ENERGY-TECHNOLOGY, HYDROGEN-BASED ENERGY, ELECTROLYSIS, STORAGE, HYDROLYSIS,
PYROLZSIS)

ST77 19051 SOLAR PRODUCTION OF HYDROGEN AS A MEANS OF STORING SOLAR ENERGY

Veziroglu, T.N., Kakac, S., (Univ of Miami, Coral Gables, FL), Heliotech and Dav, Proc of the
Iat Conf, Dhahran, Saudi Arabia, Nov 2-6, 1973, Publ by Dev Anal Assoc, Cambridge, MA, V 1:399-
417, 37 refs, 1976

Various methods of producing hydrogen using solar energy ara comvarad. Dirsct thermal,
thermo-chemical, eleactrolytic, and photolytic hydrogen production, area discussed.

(STORAGE, THERMO-CYEMICAL, HYDROGEN-PRODUCTION)
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FIXATION», MARINE/ LONG=RANGEs+ HYDROGEN=-PRODUCTION. NITROGEN 017045
PHOTOCATALYTIC, EFFICIENCYs» HYDROGEN=PRODUCTICN. HYDFRQOGEN=- 0179049
RAIMAL-POWE R# STORAGEe HYDROGEN=-PRCCUCTION, WINCs THE 013058
PCSITION, QUANTUM=EFFICIENCY, HYDROGEN=PRODUCTION# /ER=DECOM 019038
STORAGE. THERMO=CHEMICALe HYDROUOGEN=PRQODUCT ION# 215031
SIOMASS., ALGAEe HYDROGEN=PRQODUCTION# 217054
¢+ STCRAGE s ENERGY=TECHNOLOGYe HYDRUOGEN=SCHEMES# /=EFFICIENCY 91307s
Y WATER BTIOPHOTOLYSISs HYDPOGENs CONVERS ICN EFFICIENC 019041
ASS/ BIOSYNTHESIS, ECONOMICSs HYDROGEN,: PHOTOSYNTHESIS. BIOM 0179340
NERGY, ELECTRCLYSISs STORAGEs HYOROLYSIS, ENERGY-TECHNOLOGY s 919050
FFICIEN/ WYDROGEN-PRCDUCTICNe HYDROLYSISe THERMOCHEMISTRYe = 019044
TONs HYDRCGEN=BASED ECONOMY,/ [GT=RESEARCH. ANAERCBIC=-ODIGEST 012086
* IMPACT * NOT INDEXED
LINGs SUILDINGSe CONFERENCES, IMPACT—-ANALYSIS# /HEATING, C2O 0110853
TING, COOLING# DEVELCPMENT , [ MPLEMENTATTION, STANDARDS, HEA 012360
GICAL-EFFECTS. ERD/ BARRIERS. INCENTIVESe. ECONCMIC3e SOCICLO 3129249
ATION, /7 ENERGY CONSERVATIONe INCENTIVES, GOVERNMENTAL=-REGUL 3129050
SIMULATIONs TAX=CREDITS. INT/ INCENTIVES, HEATINGsy COMPUTER= 212951
GINEERING s+ PROCEEDINGSs WIND+ INOEX=ABSTRACTSH /CONFERENCE~-EN 010033
ABSTRACTSs INDEX, ERDA, BIBLIOGRAPHIES#H 0119081
INDIA+ ENERGY PCLICYH 010142
FNACESs MA/ FOUNDRY=INDUSTRY, INDIA, ENERGY~-CONSERVATION, FU 01013s
CLEs FLORIDA¢ NORTH=CAROLINA, INDIA, SOQUTH=AFRICAes AUSTRALIA 11975
FLOWCHART s+ INDUSTRIAL DEVELOPMENTS# 012083
EDINGS/ TCTAL-ENERGY-SYSTEMS, [NOUSTRIAL-APPLICATIONSs PRCCE 013101
ICS s INDUSTRIAL-DEVELCPMENT, ECCNOM _ 0129%3
SOURCES# ELECTROLYTIC INDUSTRIES, ECONOCMICS, ENERGY- 010095
ATION# PLASTICS INDUSTRY, MANUFACTURE+ CONSERV 01010
O=-STATES, PUBLIC, GOVERNMENT . INDUSTRY# CONSERVATICN, UNITE 012941
T=-IMAGES s CALORIMETERSs ENER/ INFRAFPED MEASUREMENT, HELIOSTA 013080
ACE, SCONCMICS:, GOVERNM/ RATE INITIATIVESs, SOLAR~WIND INTERF 012033
NMENTAL/ ENESGY CONSERVATION, INSTITUTICNAL=BARRIE®S, ENVIRO Q11116
RGY=TECHNCLOGY, PHOTOVOLTAIC,: INSTRUMENTS, CCNSENTSATORS, UN 013193
AGRICULTURAL » INTEGRATED SYSTEM, SIOMASSH 17929
UTEQ=STMULATION,s TAX=CREDITS,s INTEREST=RATE=-SUBSIDIES. ECONO 912051
RATE INITIATIVES, SOLAR—=WIND INTERFACZE, ECCONOMICS, GCVERNME Q12322
RVATIONs GOVERNMENT POLICIESe INTERNATINNAL=AGREEMENTS, LEGI 212042
EARCH=PROGRAMS, THE/ GEORGIA, INTERNATIONAL=-COOFERATIONe RES Q01i07s
ENCE# INTERNATIONAL s BIOMASS, CCNFER Q17023
EYe MATHEMATICAL=STATISITCAL: INTUITIVE-METHODSs STRUCTURING Ql1208%
OCESSES# RESEARCH, IRAN, DESALINATION, THERMAL-PR 011389
POWER, WIND# NUCL EAR=PQWERs IRELANDs ENERGY PQLICYs TIDAL~ 010110
T=ENGINES ¢+ MECHANICAL=-MEMCRY s+ IRRIGATION=PUMP¥ /=ENGINE, HEA 019931
AONOMICS,y, GOVERNMENT POLICI=SS, IRRIGATION, LIFE=-CYCLE CCST, R 312037
ALIA# ENERGY POLICY, EUR3PE, [SIA, MIDEAST, FAR=EAST, AUSTR Q11087
« CHEMICAL=REACTIONS., PHOTQOC/ [SOMERIZATION., STCRAGE., PATENT 913047
STATE=-CF=-THE-ART, ISREAL, RESEARCH=PCOGRAMS ¢ 011122
S» AGRICULTURAL » NORTHERN [TALY, 3COUTHERN FOANCE, SIOMAS 17022
ASSe CZECHOSLOVAKIA, GERMANYs JAPAN, JeSeAs # /Ns ALGAE, 310M 317033
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THERMAL-POWER, STORAGE,
ICN. WEATHERIZATION, ZCONOMI/
PRODUCTIVITY~-CURVES,
RTICAL-AXISs HOR!I ZONTAL-AXIS,
ALYSIS# CONFERENCE,
NCHRONIZATION, ERDA-NASA, 100
TIONs ENERGY=-PCLICY, REGULAT/
LGAE=PRODUCTION#
TRIC, PAKISTAN, PHQOTOVOLTAIC,
CL2GY, HYDRQGEN=BASED ENERGY.,
ENERGY CONSERVATION,
EFFECTSs GOVERNMENT=POLICIES,
NTAL=EFFECTSs STATE PCLICIES,
RKET, ECONOMICSH
OCEEDINGS » VERMONT, ECONOMIC,
ONs ENERGY POLICY,s ENVIRONME/
¥ LEGAL—-ASPECTS,
ROGRAMS ., ENERGY CDONSERVATICON,
BUDGETSs GOVERNMENT POLICIES,
CONSERVAT IONs LAwW, ECONOMICS,
5S» ENERGY=-POLICY, FINANCING.
ZSs INTEIRNATIONAL-AGREEMENTS.,
PPLICATION BARRIERS, FLCORIDA,
POLICIES ¢« RESEARCH=PROGRAMS,
ZRINMENT POLICIESs IRRIGATICN,
SRIDAy, EDUCAT [ON= INFORMATION,
ATIONy DISTILLATION. HEATING,
CAL=-AXISs STORAGEs+ HOR/ WIND,
D+ DEMAND=FACT/ ENERGY-USAGE.,
OQUSE, B8IQOMASS, PHOTOSYNTHESI/
Nes NITROGEN FIXATIONes MARINE/
LGAEs PHOTOSYNTHESIS. B8I0OMAS/
NDSs NEAR-TZSRIM2
WEST AFRICA, ENERGY POLICY,
MAL-POWER #
GY-TECHNOLOGY » ECONOMICSs EN/
HELIOSTATSe PLASTIC=FILM RE/
ELOPING=COUNTRIES, PROSPECTS»
ION, ENERGY~-TECHNOLOGY, WIND,
GY=FASMS, MATHEMATICAL-MODEL,
PLASTICS INDUSTRY,
s COMPUTER D/ CROP, FOGESTRY,
ZSs GESRMANY. PLANNING. ECONO/
RONMENTAL , THERMAL-STRUCTURE,
SIOMAS/ L ONG=RANGE, WORKSHOP,
ASSH» OCEAN FARMINGS
RODUCTION ¢ NITROGEN FIXATION,
TERN UNITED=STATES, ECONOMIC,
LEGAL-ASPECTSs LEGISLATICN,
FEASIBILITY=-STUDIESs GERMANY o
SSs CZECHRNSLOVAKIA, GEIMANY,/
HERMODYNAMIC-CYCLES, STORAGE,
STRUCTURAL~SYSTEMS, CONCRETE,

JAPANS#

JUB=CREAT ION., ENEFGY CONSERVAT
JOINTLY-UTILIZED, WIND#¥#
KANSAS, OPTIMIZATIOM. TEST# /S
KENTUCKYs CLIMATE, COMPUTER=AN
KNy WINOH UTILITY SY
LAND POLICIES, ENERGY=CONSEZERVA
LAND=#ATER FAPMING, B3 IOMASS, A
LARGE=SCALE, OVERVIEWS# /QELEC
LARGE=-SCALE# /1S, ENERGY=TECHN
LAW, ECONCMICSs LEGISLATICN#
LAWs SOCIQ=ECONOMIC-FACTORS,
LAWS# /NERGY PCLICY., ENVIRONME
LEGAL-ASPECTSs LEGISLATICON, MA
LEGAL, WOOD=ENERGY, ENVIFONMEN
LEGISLATION. ENERGY CONSERVATI
LEGISLATICNs MARKET, ZCONOMICS
LEGISLATION, RESEARCH=PRCGRAMS
LEGISLATICN, RESEARCH-PROGRAMS
LEGISLATIONS# ENERGY
LEGISLATION# /HEAFINGS, CONGRE
LEGISLATION# /OVERNMENT PCLICI
LEGISLATIVE=ALTERNATIVES# A
LEGISLATURE# /ECTS, GOVERNMENT
LIFE~CYCLE CUSTs RESEARCH=PROG
LIFE=CYCLE CCST, SOCIC=-ECONOMI
LIFE-CYCLEy FLCRICAs NORTH-CAR
LIQUIDS=~HEATING, PATENT, VERT!I
LONG=I[SLAND, PEAK DEMANDS.,. WIN
LONG~RANGE, EFFICIENCY, GREENH
LONG=RANGE» HYDROGEN=PFODUCTIO
LONG=RANGE ., WORKSHOP, MARINE A
LCNG-TERMs ECONCMICSe SCLAR=PQ
LONG=TERM#

LONG=TERN=SQLUTIOM, SSPS, THER
LOS~ANGELES ¢+ CONFERENCES, ENER
LOw=COSTe DIRECTICNAL-CONTROL.,
MALT# DEV
MANAGEMENT=PLANNINGs ECONOMICH
MANPOWER# /TIONs, SIBMASS., ENER
MANUFACTURE s CONSERVATICN#
MANURE, BIOMASS, UNITED=STATES
MANUSCRIPTS, FEASIBILITY=STUD!
MAPSs OCEAN=DTs SITING# / ENVI
MARINE AL GAE, PHCTUSYNTHESIS,
MARINE BIlOLCGY, SEAWEEDS, BICM
MARINE=BIOLOGYs BIDOMASS# /EN=P
MARKET=POTENTIAL, THERMAL=-POWE
MARKET, ZCONCMICSH

MARKET o WIND# /ENTAL-EFFECTS.,
MASS=CULT IVATION, ALGAE. BIOGMA
MATERIAL~-CONSIDERATICNS# /Ry T
MATER] AL=-RESPONSEs OCEAN=DT, C
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ELLSs ECONOMICS # MATERIALS, AUTOMATION. SOLAR-C 01dtal

CERAMIC MATZRIALSs THERMAL-POWERH 13971
EESECK=EFFECT, THEPMCELSCTRIC MATERIALS# /ERGY=TECHNCOLOGY, S 014310
STMULATICN, THE/ GAS TURBINE, MATHEMATICAL MCDELS, CCMPUTER 91390986
NERGY~-CUONSERVAT IONes FURNACES. MATHEMATICAL MODELS, WIND# / E 210139
ODISTRIBUT ION CURVES. STURAGEs MATHEMAT!ICAL MODELS, WIND# /L o11118
NOMIC, ALTERNATIVE=-COMPARINGs MATHEMATICAL MOCELS, ENERGY=TE 012052
ECONOMICs COMPETITIVENESSe MATHEMATICAL MODELS#H# 012054
IONes COMPUTERIZED=SIMULATION., MATHEMATICAL MODELS# /ISTRIBUT o1t1119
CONSERVAITONs ENERGY=POLICYe MATHEMATICAL MOOELSH ENERGY 010097
ATICNs, BIOMASS, ENERGY=FARMS e MATHEMATICAL-MODEL ., MANPOWER# 017051
LIOSTAT=FIELD» ENERGY PCLICYs MATHEMATICAL~-MODELS# /TICN., HE 013072
ITIVE-ME/ COMPARATIVE SURVEY, MATHEMATICAL-STATISITCAL, INTU 012053
HEL ICSTAT, FLUX DENSITY. MATHEMATICAL-TECHNIQUESH# 013094
*MEASURSEMEN® NOT INDEXED
NITINOL=ENGINE, HEAT=ENGINES,» MECHANICAL=-MEMORY, [RRIGATION= 913021
ARCHs PRACTICAL=APRLICATIONS, MEDITERRANEAN=CROPEFATION, DEV oti1t1é
TIONs PHQO/ PHOTCODISSOCIATION. METAL-HYCRIDE, HYDROGEN=PRODUC Q013032
STORAGE+ SOLHYDROGEN.: METAL-HYDRIDES# 013030
VERSIONes STORAGE. EFFICIENCY, METAL~HYDRIDES# / HYDRCGEN CON o13081
ORROSION=RESISTANCEs STORAGE, METEQROLOGICAL=PARAMETERS, PLA 11973
BIOMAS S, PERPETUAL=SUPPLY e METHANE, ECONCMICS# QL70<9
SION=SYSTEMS, TECHNCECONOMIC, METHANCL, ENERGY—-BALANCES. ECO 013032
CCNFERENCESs HYDROGEN=3ASED / MIAMI-BEACH, FL, PROCEEDINGS., 0199E0
-EFFECTS, WIND. BIBLICGRAPHY, MICROCLIMATICH ENVIRONMENTAL Q15062
ENERGY PCLICY, EURQOPE, ISIA, MIDEAST, FAR-EAST., AUSTRALIA# Q011987
ENERGY PO/ SHORE-FACILITIES, MILITARY, ENEFRGY=-CONSERVATICON, 9131932
PACIFIC~ENERGYs MINERAL-RESQURCES# ot1o1t114
WER TOWER, ENERGY-TECHNCLOGY s MINICCMPUTZRSs CONTROL=SYSTEMS 013098
ENERGY-TECHNOLIOGY ), PARABOLQID MIRRORS, RAY=TRACING, FLUX=DEN 013100
=RESPONSEs OCEAN=DT, COMPUTER MCODEL#® /MS, CONCRETE, MATERIAL Q150851
OMPUTER PROGRAMSs SIMULATIONe MODELINGs ENERGY=CONSERVATION, Q10112
S=MEGAWATT, SANDIA, CCMPUTER MODEL ING# HELIQSTAT FIELO, Q13076
SAILWING, WINOs WIND=TUNNEL MODELS, AERODYNAMICSS# 015066
HE/ GAS TURBINEs, MATHEMATICAL MODELSs COMPUTER SIMULATICON. T 013096
ATIVE=COMPARING. MATHEMATICAL MODELS+ ENERGY=TECHNOLOGY. UeS 012952
ATION, FUFRNACES, MATHEMATICAL MODELSs WIND# / ENERGY-CUONSERV 010139
CURVESs STORAGE., MATHEMATICAL MODELSs WINO# /L DISTRIBUTION Q1113
COMPETITIVENESSs MATHEMATICAL MODELS# ECONOMIC, 0120¢4
v ENERGY—-POLICYs MATHEMATICAL MCDELS# ENERGY CONSERVAITON 010097
[ ZED=SIMULATION, MATHEMATICAL MODELS# /ISTRIBUTION. COMPUTER 111l s
NANCINGs, GOVEPNMENT POLICIES. MONOPOLIES., ECONOMICS# /ES, FI1 212339
QVATION, ENERGY-POLICY., SNER/ MONTANA s ECOLOGY, ENERGY=CONSE Qra02
ECONOMIC, SMALL=SCALE., W#INDs, MONTANASM 015061
Se RAY=TRACINGs FLUX=DENSITYs MONTE-CAFLO-METHOD# / ID MIRROR 013130
ECONOMICS, PLATFORM=DESIGNS+ MOORINGs WORKING=FLUIDS, ENVIR 013041
NEW=ENGLAND, WIND, COASTAL ., MOUNTAINs VARIABILITY, COMPAR! 015071
HELICSTATSH MCUNTINGe, FIELD-QPTIMIZATION, o13084%
# N=S=Fs UNITED=-STATESes CVERVIEW 211111
TIONSs ENVIRONMENTAL-EFFECTS. NATIONAL POLICY. OCEAN=DOT# /RA 010134
FZQENCESe ENERGY-POLICY# NATICNAL-RESEARCH=-COUNCIL,, CON 3193090
TERMs ECONOMICS, SOLAR=OCNDSe NEAR=TERM# LONG=- 011121
ENERGY POLICY s NETHERLANDS s WIND# 010124
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~CONSERVATICN . ENERGY=PCLICY/
UNTAIN, VARIABILITY, COMPARI/
Ns REGULAT/ ELECTRICAL USAGE,
NSERVATIONs ENERGY PCLICY, E/
FACTCRS s ENERGY=CONSERVATION,
IR#¥ STARAGE, ELECTRIC—~POWER,
MECHANICAL-MEMORY, IRRIGATIO/
G=R ANGE, HYDROGEN=SZODUCTION,
CCIDENTS, UNSCHEDULED=EVENTS,
HYDROGEN=PRJDUCT ION, ECONOMI/
OLVEMENTS , UNIVERSITY-RESEAR/
HEATING,s LIFE-CYCLE, FLORIDA,
Zs BIOMASSH AGRICULTURAL,
CITATICNS,
POLICYe TIDAL=-PCWER, WINOD#
O=CONVECT IONs HEAT=FLUXES. H/
L=/ TEMPERATURE OPTIMIZATION,
2MY, CESEARCH=PROGRAMS, WwIND,
ERENCE, PROCEEDINGS, BIOMASS,
SEAWEEDS » BICMASS ¥
CCNCRETE, MATERIAL=RESPONSE,
HEAT—-ENGINES,
EXCHANGERSes DESIGN=-SCOLUTIONS,
CH=PROGRAMS, THERMAL=P/ ERDA,
TALs THERMAL-STRUCTURE,: MAPS,
TECHNQLOGY=ASSESSMENT, WIND.,
SITE-LIMITATIONS,
CITATICONS: NTIS DATA=BASE,
FOAMe COMPARISUNS,
FEASI3ILITY-STUDIES,
ENGINEER ING= INDEX DATA=BASE.,
ECONCMICS,
ECONCMIC, TIDEPOWER, WIND,
RESS=REPCRT, COLD WATER PIPE,
s UNITED=STATES, GULF=STREAM,
FLUIDSy ENVIRCNMENTAL-IMPACT,
v #IND, WAVES, ENERGY=DEMAND,
HEAT=FLUXESs HEAT=EXCHANGERS,
TICMe PATENT, WORKING=FLUIDS,
TCRAGEs HEAT=PUMPS, OVERVIEW,
UNITED=STATES, THERMAL-POWER,
s ENERGY=SZALANCES, ECCNOMICS,
ANK INE=CYCLE, HEAT=EXCHANGER,
XCHANGERS y» RESEARCH=PROGRAMS,
TAL~EFFECTS, NATICNAL PRPGLICY,
NAMIC-CYCLES, WORKING=FLUIDS
T-ZXCHANGERS, WARKING FLUIDS,
4IC, HAORIZONTAL=AXISs 7/ WINOD.
= TECHNOLQGY # PROCEEDINGS »
N=-REVIEW: THERMAL-POWERS#H
FABRICAT ION, ¥ IND# TVIND,

QUAL IMETRICS,
STATS #

NEWY=ENGILAND s SCONCMICS, ENERGY
NEWN=ZNGLAND, WINDs COASTAL, MO
NEW=JERSEY, ENERGY CONSEFVATI(O
NEwW=YQORK, ECCNOMICS, ENEFGY COD
NEW=YQRK# /ANDS, WIND, DEMAND=-
NEW=ZEALANDs WINDs» THERMAL~POW
NIT INCL=ENGINE, HEAT=-ENGINES,
NITRCGEN FIXATICONs, MARINE-B8IOL
NON=NUCLEAR# A
NONBIOLCGICAL ., PHOTOCHEMICAL,
NORTH=~CAROLINA, GCVERNMENT-=INV
NORTH=CARCLINA, INDIA, SQOUTH~A
NORTHERN ITALYe SOUTHEEREN FRANC
NTIS DATA-BASE, OCEAN=DT#
NUCLEAR=POWER, [RELAND, ENERGY
NUCLEATING VAPCRIZATICN, FORCE
NUMERICAL CALCULATIONS, THERMA
JCEAN DT# /HYDRCGEN=SASED ZCON
QCEAN FARMINGs ENESGY-FAFRMS, &£
OCEAN FARMING, MARINE BIJLOGY.
JQCEAN=DOT+ COMPUTEF MODEL# /MS.,
CCEAN-OT, ECONOMICSH»

OCEAN=DT, ECONOMICS# HEAT=
OCEAN=-DT, PHOTOVOLTAIC, SESEAR
SCEAN=DT, SITING# / ENVIRCNMEN
QCEAN=DT, THERMAL=POWER# /ING.,
OCEAN=DT, WARM=WATER=INTAKE#*
JCEAN=DT#
QCEAN=DT#
SCEAN=OT#
CCEAN=DT #
OQCEAN=DT#
QCEAN=DT#
CCEAN=OT# DESIGN=PROG
QCEAN=DT¥ /=POTENTIAL, FLORIDA
QCEAN-DT® /s MOORINGes WORKING=
JCEAN=DT# /CHNCLCGY, TIOEPQCWER
OCEAN=DT# /FORCED~CUONVECTION,
QCEAN=OT# /MMISCIBLE,s DESALINA
JCEAN=DOT# /NERGY=TECHNQLOGY, S
OCEAN=-OTs¥ /NFERENCE, COCL ING,
JCEAN=DT# /CECONOMIC, METHANCL
JCEAN=DT# /0LOGYe ECONOMICSs R
JCEAN=DT# /CN, FCULING, HEAT-EZ
OCEAN~OT# /RATICNS: ENVIRCNMEN
OQCEAN=DT# /STRUCTURE, THERMODY
QCEAN=-DT® /T, EVAPQRATORS, HEA
QCEANQGRAPHIC PLATFCRMS, ECCONO
OKLAHOMA, STORAGE . WINDe PCOWER
ONE=MW 4 CAVITY RECEIVER,. DESIG
JPERAT ING=PARAMETERS, DENMARK
JPERATION, PERFCRMANCE#
OPTICAL=-CHARACTERISTICS,s HELIQ

CITATIONS
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91940
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X=DENSITY, /7 RAY TRACE. TOWES JPTICS.

LADES,

CZsS#
RANKINE-CYCLEZ .
SCALEs OVERVI/ HYDROELECTRIC,
ON# #ORK ING~SESSTIONS,
SATENT, CCOLINGs RESIDENTIAL,
POWER, TO/ CENTRAL RECEIVERS,
INES, PATENTS ¢ THERMAL-POWER/
RECEIVERS sy ENERGY=-TECHNOLDGY»
CTNC/ (SOMERIZATIONs STORAGE,
POWEP, WAVE=-_PRWER,/ STQRAGE.,
WIND

SARABOL I/ PHOTOVOLTAIC-CELLS.
THERMODYNAMICS #

ANGEFS. WwCRKING FLULIDS., QCEA/

NGERS, HEAT-EMGINES#

LLADESs VERTICAL=AXISH# wINO,

YCLEs, CONCENTRATORS #

NIC# DC—-POWER,
ELECTRIC=-GENERATION,

OWERs WAVE, WINO#

v HOR/ WINDs, LIQUIDS=HEATING.,
TER=IMMISCIBILLEy DESALINATION,
LIC=-REFLECTORS, HEAT ENGINES,
T/ ENERGY=USAGEs LONG=ISLAND,

NCMIC ¥ 3I0OMASS,
ORAGE. CORROS IONs HMEAT-PIPES,
DROGEN=PRCODUCTIONs HYDROGEN=/
ITICNs QUANTUM-EFFICIS/ T102,
TIONs ECCNOMI/ NONBIOLOGICAL,
HYDOROGEN=3/ WATER=SPLITTING.,
s PATENT, CHEMICAL=REACTIONS,
DEs HYDROGEN=PRODUCTICN, PHQO/
CTRON-=T/ HYDROGEN~PRQDUCT ICN,
PTIMIZATIGON#
DUCTICN, HYDRPOGEN=PRODUCTION,
HYDRIDZ s HYDROGEN~PRCDUCTION,
ANGEs #0ORKSHOP: MARINE ALGAE.,
NMTHESIS. ECONCMICS, HYDROGEN.
-TECH/ HYDROGEN-BASED ENERGY,
CT=LIMITATICONS, CHLIORCPULASTS,

ICIENCY, GREENHOUSE, 3I0MASS,
CLING, RESIDENTIAL. PARABOLI/
S+ ENERGY=/ PERFORMANCE—-CATA,

NFERENCES, ENERGY=-TECHNOLOGY ,

ENERGY=TECHNOLCGYs FLU

*OPTIMIZATI® NOT INDEXED

HORIZONTAL=~AXIS, WIND/ JOPTIMUM=CONFIQURATICN,
'IVERVIZw ¢

RCTOF B8
NOT INCEXEC

'OVERVIEWS * NOT INDEXED

PACIFIC=ENERGY, MINERAL=-RESQUR
PACKAGED=-UNITSe HEAT-ENGINES#H
PAKISTAN, PHOTOVOLTAIC, LARGE=
PANANERICAN, ENERGY CONSERVATI
PARABCLIC-REFLECTCRS# /CSLLS.
PARABOLIC~-REFLECTCRS.s THERMAL=-
PARABOLIC=REFLECTORSs HEAT ENG
PARABCLOID MIRRORS, RAY=TRACIN
PATENT s CHEMICAL=REACTICNS, PH
PATENT s COMPRESSEC AIR.s TIDAL-
PATENT, CONFIGURATIONS®

PATENT » CONTROL=SYSTEMSe WINO¥
PATENT, COOLINGe RESIDENTIAL,
PATENT, DESIGNe HEAT-ENGIMESe
QPATENT, EVAPQRATOFS, HEAT=EXCH
PATENT s FLUID-FLQW, HEAT-EXCHA
PATENT .+ PERFOFRMANCE TESTING, B
PATENT e« SOLAR=CELLSs RANKINE=-C
PATENTs THERMAL=-POWER,s THERMIQO
PATENT» THERMAL=POWER#

PATENT, THERMAL=-POWER., TIDAL-P
PATENT, VERTICAL~-AXIS, STORAGE
PATENT ¢ #CPRKING=FLUIDSe OCEAN=-
PATENTS, THERMAL-PCWER# /ARABO0
PEAK DEMANDSs WINDs DEMAND=FAC
PERFORMANC® NOT INDEXED
PERPETUAL—-SURPLY, METHANE, ZCO
PHASE~CHANGE, THERMAL=PCWER, £
PHOTOCATALYTIC, EFFICIENCY., HY
PHOTQCATALYTIC, WATER=-DECGOMPQGS
PHOTOCHEMICAL ¢« HYDRCOGEN=PRQODUC
PHOTOCHEMICAL , THERIMOELECTRIC,
PHOTOCHEMISTRY# /TIONs STORAGE
PHOTODISSCCIATION, METAL~HYDRI
PHOTOELECTRCCHEMICAL-CELL, ELE
PHOTOLYSIS, REDOX~-REACTIONS, O
PHOTOLYSIS, TITANIUM=QOXIDES# /
PHOTCLYSIS# /SOCIATION., METAL-
PHOQTOSYNTHESISs BIOMASS# /NG=P
PHOTOSYNTHESIS. BIOMASS# /10SY
PHOTOSYNTHESIS. BRINES, ENERGY
PHOTOSYNTHESISs ENERGY=TECHNGCL
PHOTCSYNTHESIS.s PHOTOVOLTAICSH
PHOTOSYNTHESIS# /NG=RANGE,» EFF
PHOTCVAOLTAIC-CELLS, PATENT, C3
PHOTDVNLTAIC~-WATER ELECTROLYSI
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